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The 1991 Chevrolet Caprice. It 



Caprices advanced four 
wheel anti-lock braking 
system ( ABS). 

Its engineered to help 
you stay in control and 
steer on slick pavement 
by automatically adjust- 
ing your brake pressure 
up to 15 limes a second, 



impressed. 

The 1991 Caprice is 
designed to ride as great 
as it looks. From ihr 
drawing board on. il was 
planned with vour 
comfort and security in 
mind. It contains more 
standard features titan 
many cars costing 
much more. 

Caprice comes with a 



full perimeter frame of 
carbon steel. The 

passenge r compartment 
lias a rigid cage structure 
and the doors arc rein- 
forced with side-guard 
door beams. 

Stopping is surer 
on wet pavement with 











the lap and shoulder 
safely belt. 

The traditional road- 
car ride ofVfJ-powered 
rear- wheel drive is 
standard too. Along with 
many other features 
designed lor security 
and comfort. 

Of course the best way 
to appreciate any design 
is to see it for yourself 
That's why we invite you 
to test drive the impres- 



sive 1991 Chevrolet 
Caprice today. And come 
to your own beautiful 
conclusions. 



ChfvrolcE. Lhr Chrmittl rmblrru and 
CaprkTdre rrdt'sLerfJ tradrini*rka o! the 
GMCarp f mmtittCbrp. 
nu * All Rights Hjewr^ 

— Lela It lotftlhier hucJite up 



A dr iver s-sidc 
Supplemental Inflatable 
Restraint System is 

also standard on every 
Caprice. Tills "air bag" is 
designed to inflate in 
higher-speed frontal 
crashes and can provide 
restraint in addition to 
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Full rich flavor, not full price. 

Available in Kings 0c Kings Lights. 

Mfr mggastBd reiail price 



SURGEON GENERAL'S WARNING: Smoking 
8y Pregnant Women May Result in Fetal 
Injury. Premature Birth, And Low Birth Weight. 



ommp Mom* inc, <SM 

Kings Lights. 11 mg ' 'lar. ' 0.? mg mcoime -Kings. 14 mg 
"tarn.O mg nitolins av per-ciganstte iy FTC melbal 
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♦3 The lacocca Challenge 

Reader take the blind taste test to find 
out whether they really prefer Japanese* 



SCIENCE/TECHNOLOGY 



branded cars. 

S6 Lonp-Tenw Test Cara 

The Chevy BlazeFand Caprice. Pontiac Trans 
Sport and Honda Accord EX join our Meet 
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new t2<yiihderB5Gi. 

f t 2 Detroit Spy Report For d up s the horsepower 
for its 1992 Marquis and Crown Vic! Plus a Viper 
update. Jeeps for Dodge and much more. 

127 Saturday Mechanic Curing driveline vibrations. 

136 Drive Report; GM's New Saturn 
The first drive in a production car 

HOME/SHOP 
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Dictionary Of Woodworking Tools 

A complete reference guide to tools and how 
to use them. 

122 Old House Restoration Looking at new items 
from the restoration bookshelf - 
BOATING/OUTDOORS 

60 ilun n ing The Intracoastal Waterway 

A 1500-mJte adventure from Miami to New York. 
106 Outdoors Driftnetting threatens marine life. 



29 Tech Update Video Tumor Fighter prototype 
nears completion; Solar-powered cars gear up 
for a marathon; Navy's tOp*secret A- 1 2 Strike 
plane; Buiidrng the B-2. and more. 

39 The Grumman F- 1 4A Tomcat 

America’s enforcer was more than prepared for 
the latest Middle East crisis Here’s a firsthand 
look at our frontline fighter 
48 New Gas; Hype Or Hope? 

Higher octane More detergents Cleaner burning 
That's what the oil companies say is going into 
your fuel tank. 

110 Science Is your computer monitor killing you? 
132 Aviation Piloting one of the Iasi of the Historic 
Supermarine Spitfires. 
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51 Stealth Loudspeakers 

Quality hi-fi speakers that are virtually Invisible 
I ia Home Video Wireless broadcasting throughout 

your home. 

1 31 Elect r on k s Satellite TV makes a comeback. 
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EDITOR'S 

NOTES 




Tim Cole 



• Even as the world celebrated the end of the Cold 
War, even as peace broke out between East and West, 
even as Congress contemplated what to do with the 
"peace dividend," the president of Iraq, Saddam Hus- 
sein, was moving t mops into Kuwait. It was one of the 
meet blatant acts of aggression by one sovereign state 
against another since Hitler’s blitzkrieg against Poland 
in 1939. So much for the peace dividend. Upon hearing 
the news, I thought back to some of the letters 1 re- 
ceived after we ran our March cover story on the 
neweat aircraft carriers ("Show Of Force,” page -19), 

Those readers wanted to know' why I was running arti- 
cles on the hardware of war when peace was breaking 
out all over the world. They discounted the Panama mil- 
itary intervention against Gen. Manuel Noriega as h 
meaningless brush Ere action when judged against the 
backdrop of world events. It was not a threat to g 
world peace. Well, here we go again. Saddam Hus- 4 

sein is no Noriega, and the Iraqi army is no Panama 
Defense Force, Hussein has missiles, chemical 
weapons and a nuclear capability. Whatever the 

outcome of the events in the Middle East, Hussein’s actions have been a so- 
bering reminder that the Third World is studded with madmen hell-bent on 
controlling the world. We cannot let this happen. We cannot let some third- 
rate nut job control the destiny and well-being of the United States, Let’s 
learn from history. Let’s keep our defenses strong and continue to develop 
the weapons systems we'll need well into the next century. Not that our pres- 
ent defense posture is weak or that our present weapons systems are not up 
to present demands. They are, as former Sdenee/T ethnology Editor Tim 
Cole found in developing this month's cover story. Even before the present 
conflict began, we dispatched Cole to the U.S. Navy's Top Gun school in Mir- 
amar, California; to fly with the Navy’s Blue Angels; and to the USS Roose- 
velt in the Mediterranean. All this to report on 
America’s frontline fighter, the Grumman F-14, the 
aircraft that puts it on the line every day in the Persian 
Gulf and wherever U.S. came rs sail . The bottom line? 
We’re ready. Let the Iraqi air force beware. . . . This 
year’s Woodworking Ouidc- is the brainchild of Asso- 
ciate Home Improvement Editor Tom Klenck- He 
proposed that we create a dictionary of woodworking 
tools that could help the novice — and some experts, 
too — appreciate the incredible diversity of wood- 
working tools. The fruits of Tom’s considerable tabor 
begin on page 35. And for those of you who thought a 
gimlet was just a pleasant summertime drink, you 
might want to check out page 76, Till next time. 

rornKtenck 
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Ships that skim the water at 40 knots. Planes that fly 
over twice the speed of sound. 

Today's Navy definitely has the high-tech equipment 
to put you on the fast track. In careers like aviation, electronics, 
telecommunications, and healthcare. 

You can get state-of-the-art training in one of over 
60 fields. And have challenges, responsibilities and growth 



TFw NiWi hitmdj-tiai aJWVfW* 11 turif rv of 

rfeiitmfffj. Litr pilntinf a lidl^-lf ch (upmit . 



TePHWWffc Is 41 part ^ 

wlbflJtfT yvu Vr Erifidm* tkc jeils uich i hjfmuilf j m ErtHninj 
tnonr of’OterM?fuMs 



potential that other companies 
can t offer a person your age. 

You 1 11 learn leadership skills, the value of teamwork 
and how to handle pressure. In short, the very* things that will 
let you chart a successful course into the future. 

Interested? Talk to your Navy 
Recruiter today. Or call 1-800-327-NAVY. fcfl 
Then get ready to make your move fast. TV aAy | 

Because in today’s high-tech Navy, you YOU AND THE NAVY, 
only go one way: Full speed ahead. FULL SPEED AHEAD. 






,v Kch. . 
But not expensive. 
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REMARKABLE NEW GAR ALARM! 



Could Be Yours 
Absolutely Free! 



Ttey'rs |llrll| Ihim iwly! Over-.? million people virtually 
give ilieir lilt vueneos away every year 10 thieves and vjndulv be- 
cause l heir ears are erther unprotected or have inferior eai alarms, 

Tlf Solid PnCocEor “ can keep sou irons heme a vknml 



No Iniillitlin » Self Powirid 
1 foil* Wif roily • hninii Security Key 



The Solid Prelector * is both a or alarm and a stereo alarm, giving you DOT BLE THE PROTECTION. 
In iati. its so unique, ii's patented. Ii inserts imn jour sierra LUST LIKE A CASSETTE TAPE, and locks 
in wills a sulid brass dead HA Oily you tan disiioo n wnh your own persoruil security key. UK) decibels of 
shrieking sound will How an; thief away when he mp- ihc ultra- wnsilive motion dacelor 
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iiiT m sm www ' * m r 

CALL MP0-84B-04B4. 
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Best rf jIL T ill Strand lfiticlw ,rp could he vows, absolutely FSEE! 



Yk. ]\\ trxie! Since some insurance coffiporaC!! give ihcir insurer* 
on their tompnrhcnsivt irmiraiKC for purchasing 
li device such ids this. Hie Sound fpificluf ,y 
admdly pa; for itselC! 
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Radar Warning Breakthrough 

Digital Signal Processing (DSP) allows the new ESCORT to warn 
you of traffic radar much sooner than previously possible 



we Introduced the original ESCORT, lt& 
superheterodyne design revolutionized radar 
detector pefformance, Now our stf-new ESCORT 
will revolutionize r 3 da r warning again. 

Iks secret? Digital Signal ftocessing (DSP), 
an incredible new computer technology 
DSP ‘technology 

DSP is used by NASA to create detailed 
space photos from blurry images. lt r s used by 
milary i-sdar to distinguish enemy aircraft And 
now we're using DSP to find radar signals too 
weak to be detected by conventional means. 

How It worki 

The new ESCORTS DSP circuitry samples 
incoming radar signals 50,000 times a second, 
siting them into discrete bits of information. 
This Information is digitized and continuously 
analyzed by a built-in signal recognition com 
putet. The end result Is remarkable. 

apuktfiHHigh tHifbrmtiiic* 

ESCORTs advanced signal processing pro 
vides an incredible increase in sensttivily. Quite 
simply this means that the new ESCORT picks 
up radar signals further away than was ever 
before posable, even distant instant-on radar. 




The Jicwt offSCOflTi 
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u The new Escort packs 
ultimate sensitivity into a 
small package. 

Nothing else even comes 
close, and no wonder... 

No analog detice can hope 
to match this performance 

BMflf Awiderf, DfiffWPiW' ISS9 



IntuFttw warning iyit«m 

This additional range would be of little use 
without a dear, informant warning system. But 
ESCORT gives you the full report an radar, 
Upon radar contact, ESCORTs alert lamp 
glows and its variable-pulse audio begins a 
slow warning. Simultaneously a bar graph of 
Hewlett-Packard LEDs shows radar proximity. 

Hi* moment of truth 
as you get closet, the bar graph lengthens 
and the audio pulse quickens. You'll understand 
ESCORT the first time you use it 

Advanced City/ Highway circuitry lots you 
optimize ESCORT for either di^ngorwtfonm&rTt. 
There‘5 also s Dark mode for more discreet 
operation, a fuBy adjustable: veil unit: CanEiol, end 
a new ,r AutoMutE" that automatically decreases 
die volume after the initial alert. 




He compromise d«* Ign 

Wfe've spared no expense in making ESCORT 
the best equipped radar detector ever. Tne 
precise electronics are- secured in a heat-Ueated 
aluminum housing, finished in non-glare black. 
There's a new electronic anb-thefi system. And 
a complete array of accessories. 

For installation, ESCORT comes wtlJi both a 
visor clip and patented adjustable windshield 
mount. For power connection, we supply both 
coiled and straight power cords. 
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Tftfl- nirvi ESt&W tJ. pfliy T/g ’ irrr<T J l/ 4 ~ uririn 

Ta*t- 4 riv« ESCORT fft IH» risk 

we sefl direct from our factory to you, end we 
guarantee your satisfaction. For more Informa- 
tion, or to place an order, just call us tail free. 

Alter you receive ESCORT, if you're not com- 
pletely satisfied within 30 days, just return it 
We'll refund an your money and your return 
shipping costs. There are no hidden charges. 

With new ESCORT we r ve revolutionized 
radeT detection again. Bui don h t taka our word 
for iL Order to-day and see for yourself. 



Ordar today and try ESCORT 
fm M day* at no rf ak 

Call toll-free 1-S 00-54 3-1608 

C*H 2* hour,, 7 <M|1 (ml. 




ESCORT 

RADAR WARNING RECEIVER 
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LETTERS 



Toyota s Other 4x4 



] was upset to see that you 
left out of your test (“Silbur* 
ban Chic' 1 ) one of the oldest 
and moat established 4-dnor, 
4-whedHMve vehicles — the 
Toyota Land Cruiser, Al- 
though it is not in the same 
class as the rest of the vehi- 
cles tested, you should have 
at least mentioned that you 
were comparing everybody 
else's top of the line with 
Toyota's number two. From 
personal experience, I can 
tell you that a Land Cruiser 
can go places that no other 4- 
wheel drive cun go. As we 
Is he to say h about the only 
place a Land Cruiser can t go 
is upatree. 

Even though the I Runner 
is one of the best 4-door, 4- 
w r heel drives on Lhe market, 
it lk hy no means the best that 
Toyota can do. The Land 
Cruiser is Toyota s best, 

RYAN TUCK EEL 

CLEVELAND, TO 

Young Fan 

J think that your magazine is 
the greatest, Even though 
Vm only l S, 1 look forward to 
the latest issue of PM every 
month. I especially enjoyed 
the article ■'Suburban Chic." 
I r ve been waiting far months 
to see Ford's new Explorer 
do battle with the other 4- 
doors in its class, and Pm 
happy to see that Ford won 
the comparison. 

LEVI BRUBAKER 
MODESTO, CA 

Not Too Swift 

The Swiftfury musL have 
many an old Globe Swift pilot 
drooling. I enjoyed Fred 
Mackerodt’s flight report, 
bill question the accuracy of 
his statements regarding the 
original Swift. During more 
than 300 hours in a Swift 125, 
I found it handled beautiful- 
ly , never “quirky." And in 
reference to 3 paint land- 
ings, wheel landings were 
preferred to permit better 




directional control during 
rollout, but 3-pointerfi into a 
short field were easy, and the 
wing did not L, stop flying." 

JIM PI PER 
LOS A UTOS H ILLS, CA 

Short Circuit 

I found your article on in- 
stalling low-voltage lighting 
interesting. J installed a »ct 
of low- vo It age lights about 
two year e ago and had a prob- 
lem of short bulb life in the 
lights. I overcame the prob- 
lem by installing a half-wave 
rectifier with adequate volt- 
age ami current carrying ca- 
pacity in one leg of the low- 
voltage cable at the control 
box. The rectifier reduces 
the voltage to the lights and 
doesn't u$e any additional 
power, The bulbs have 
burned for more than 2000 
hours, without a failure. This 
is a cost-effective solution. 
The rectifier costs about as 
much as a bulb. 

WM E BLACKLEY 
BOULDER fair, NV 

Frozen Tubes 

In a recent Appliance Clinic 
question on frozen Lubes in a 
refrigerator’s ieemaker, 
Steve Toth explained the 
cause, but failed in provide a 
solution. 

The cause is impurities in 
the water supply that collect 
in or under the inlet valve P 



causing the tube to leak and 
freeze. Install a filter on the 
supply line to the ieemaker, 
and keep the control valve 
clean. Change the filter once 
a year or as necessary. I had 
Che same problem and this 
solved it. 

ARDEN POWELL 
FINDLAY. OR 

Your idea for the frown tube 
is a good one, but may not cor- 
rect the problem for everyone. 
The wafer value is equipped 
with a strainer: If local water 
contains enough impurities M 
the strainer may periodically 
become blocked. You will 
have to remove the strainer 
and clean it, An additional 
filter will sometimes help 
solve the problem if it is tmpu- 
rilies in the water. But it 
would do nothing for the 
problem if it was caused by 
something else T such as an 
air leak. 

Due Credit 

As a farmer design engineer 
and test ^program manager 
on the Crawler-Tranaporter 
program, I appreciate your 
recent article (“A Thousand 
Miles At I Mph") in Tech Up- 
date. However I must also 
say that in due respect to Don 
Buchanan and his people at 



NASA, the real credit for the 
program's ultimate success 
goes to the engineers and 
workers at Marion Fnwor 
Shovel Co, It was these peo- 
ple who turned a loose con- 
cept into a practical solution. 

15 LT ENTER F LEHMANN 
PELZER.SC 

School- Buf It 
Craft 

Seventh and eighth graders 
enrolled in my design and 
technology class at Sir John 
A, Macdonald Middle School 
in Ontario, Canada, built the 
Popular Mechanics F<^o- 
sus hovercraft over a 2-year 
period. It was completed as 
an extracurricular activity 
before unci after school. Test 
flights were conducted in- 
doors in the shop. We found 
the 4-hp engine easily lifted 
70- kg weights. Progreasing 
outdoors, the air-cushion ve- 
hicle gave the builders a real 
thrill as they mounted their 
craft and flew around the 
schoolyard. We drew ran- 
dom numbers and one of the 
lucky boys won the hover- 
craft. Thanks for the inter- 
esting project plans,, 

RICHARD VLDUG 
DESIGN AND TECH NOLOG Y 
INSTRUCTOR 
BRAMPTON, ONTARIO 




Student* at Macdonald M Iddle School ride the hovercraft they built. 
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BlackVelvet' 

Smooth. Premium. Imported 



TlK’iriJU'T j.ldilAUl. 





■ 160 horsepower, 

■ 2 JO lbs. ft, of standard torque. 
* Shift on thejly Insta-Trac. 

The ligHE t»r on 5-lQ Ba\a. if, no! a rqil bar 
Th* support will rnil pralEd -^ou in an accideni 
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Chevy SiO Baja 4x4, 4.3L V6. The biggest engine in a compact pickup. It's another 
reason more truck owners switched to Chevy last year than to any other truck * Chevy S-10 Baja 
4x4, Winning the hearts and minds of bona fide off road enthusiasts. With more standard 
horsepower than Ford. More standard torque. Anytime you buckle In, it’s a rush. 

u£&**£~ 

More People Are Winning With cC= at America. TODAY’S TRUCK IS CHEVROLET. 
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75 YEARS AGO: NOVEMBER 1915 



Shields On Wheels 

Trench warfare and the ma- 
chine gun had put a bloody 
end to the classic infantry 
charge. Military inventory 
scrambled for ways to break 
the stalemate on the West- 
ern front without unaccept- 
able losses. The British 
suggested transporting 
troops inside foot-propelled 
wheeled body shields. Pro- 
tected from shrapnel and bul- 
lets while they rolled across 
no-man's land, soldiers 
would still have to burst from 
their steel cocoons to storm 
enemy trenches. 



POPULAR 

MECHANICS 



AUGAZJMi: 




Bluejackets 

How different was Navy Life 
in the days of the dread- 
nought? Our report "Four 
Years In The Navy R gave a 
glimpse. Bands 
played often— at 
noon, during dinner 
and to accompany 
particularly strenu- 
ous work, such as 
coaling the ship- 
Sailors boxed for 
sport, often orga- 
nizing G-man blind- 
folded battles royal 
as shipboard enter- 
tainment. Appren- 



tice seamen w ere paid $25 0 
per year plus keep, while 
warrant officers, usually 
7-year veterans, made be- 
tween $1 TiOQ and |2400 r 





1941 CARS in cofot 



50 YEARS AGO: NOVEMBER 1940 



Concept Car 

The advent of plastic let 
industrial designers mold 
striking prophecies fur the 
automobile. Synthetic mate- 
rials, they predicted, would 
provide fade-resistant body 
color and shatterproof win- 
dows that admitted + "*- p ” 

''healthful 11 ultram. 
while blocking infrareu. ™ 
conditioning would make 
openable windows unneces- 
sary, Meanwhile, a rear- 
mounted engine would free 
up room fur enhanced interi- 
or space h including curved 
backseat lounges. 




Political Machine 

To report the 1940 presiden- 
tial elect ion > the Associated 
Press marshalled batteries of 
telegraphs and automatic 
tabulators. Race results 
poured over phone anti cable 
Lines from 122,000 precinct 
correspondents to 
wire-service of- 
fices. There, 
armies of key* 
punch opera- 
tors stacked 
up color-coded 
cards until the 
outcome of the 
election was un 



questionable* Bulletins then 
flew out to a populace steadi- 
ly growing accustomed to in- 
stant news delivery- 



25 YEARS AGO: NOVEMBER 1965 
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Commuter Scooter 

As suburbs blossomed, they 
spawned an unforeseen 
nightmare. Traffic arteries 
clogged with king-sized fam- 
ily cars driven by solo com- 
muters. So interest grew in 
ultracompact vehicles for 
short trips to and from rail 
stations. We first explored 
designs for such runabouts 
from the Illinois Institute of 
Technology. Then we chal- 
lenged readers to build a 
body for a midget 1 ET-de- 
signed 3-whecl chassis^ 
powered by a IGO-ec Honda 
motorcycle engine. 




mg 

Videotape wouldn't yet dis- 
lodge film as the home-movie 
medium p but the technology 
was available. Equipment in- 
cluded 70-pound reel-to-reel 
tape decks, and black-and- 
white TV cameras requir- 
ing AC power. Tape was 
cheaper than film* but 
video hardware cost more 
than the best Itimm 
film equipment. Ri- 
val manufacturers 
made systems 
that were* of 
course, totally In- 
compatible. fM 
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The Copper Top 1 " Tester tells you instantly if 
a battery is poor) or Nil needs to be replaced. 
So you need never gel stuck with a Dastilighr 
that won t work, 

If you're not sure how much power a bofiery 
hos left- just pop it in the tester. It's port of 
the package. It's absolutely fr«e And it's only 
from Du raced . 



After six camping trips 
in a flashlight, 
how much power is 
left in this battery? 







THOUSANDS OF PRIZES - 
VALUED AT OVER $175,000 

We're looking for must-know men. What’s a 
Must-Know Man? Anyone with a passionate 
interest in know ing how and why things work. 

If that sounds like it might be you t simply 
identify the objects on the facing page, fill out 
the entry form, and if it's correct, you’ve already 
won the Tee Shirt pictured below, 

EVERYONE CAN WIN 
With the delivery of the Tee Shirt, you'll receive 
“The Expert Skills 
Challenge." Answer 
twenty-five multiple- 
choice questions, then 
send along a photograph 
or drawing of a project, 
either conceived hy 
and/or executed by you. 

Make sure it’s one that you think best 
expresses the Must-Know Man, If your project 
is selected, you win one of the five Grand 
Prizes, or one of a hundred consolation prizes 
pictured on the right, 

«■ r SlSO Gen* * 



YOU CAN 
A WINNER IN 
THE POPULAR 
MECHANICS 
SEARCH FOR 
THE MUST- 
KNOW MAN. 








THE FIVE 

GRAND 

PRIZES 



AmerLink \tidton Model 
Lor Home weathernght 
shell portage designed for 
J bedmms. 2*A baths... 
kit ready for assembly on 
your rite. ffttrrh deck 
railings, and fireplace 
not included, J 
. . , valued at S52A73, 

The totally new I 99/ 

Buick Regal Limited 
Sedan „ , . indued 
at nvn?r 5/7,000. 



FmCwfi s Pwmter 190. 
designed for the serious 
water sportsman; powered 
by a Mariner 150 hp . 
outboard motor. 

Prize includes nutter... 
valued at £ 15,000. 

A trip for 4 people to Epcot 
Center ai the Wilt Disney 
Wbrtd resort. Trip meiudes 
RT air fare. 5 daysM nights 
a: The Grand Floridian and 
Sf.OOQ in spending money.., 
masrmum value af$5i,500. 



RCA 4^ Color Tmk 2000 
Home Theatre Project ion JY 
mm . valued m $1,751 



100 

CONSOLATION 

PRIZES 




Sehhge Keepsafer Security 
System including Emergency 
Dialer. The Eeepsafer rjr 
Amrrha'i best selling, 
wireless electronic home 
security system . The 
Emergency Dialer provides 
aw tact with the Schlage 
National Monitoring Station 
to provule continuous 
protection... each set 
wived at $314 , 



IDENTIFY 
THESE FIVE 
OBJECTS 
CORRECTLY 
AND YOU’RE 
ALREADY 
A WINNER. 




CORRECT ENTRIES WIN A TEE SHIRT 

The five objects above are each pari of 
one of these five product categories: 
l. Automobile; 2. Boat; 3. Stereo Receiver; 

4, Power Tool; or 5. Computer, Match the 
objects A-E with the product name, and 
complete the Official Entry Form to enter 
The Search for the Must-Know Man, 

Alt cnirit's muM be nMftcd by Dec. 31, 1990. If yuuf issue of Popular 
Mechanist doe* nat haw un Official En.tr} Form, yt? u may obtain one 
by Minding a Sell- Addressed Stamped Envelope to; Search Entries. 

P.O. Box 7324 t Kankakee. IL 60902-7324. Requests for Official Emiy 
Fonrnmuslbe receiwd by Dec L 1990. 



OFFICIAL ENTRY FORM 

To enter THE SEARCH FOR THE MUST-KNOW 

MAN, ownpjfite this Official Entry Form. No 
purchase necessary. Only one entry per person. 
Incorrect entries will not be ^knowLcdged. 

Match ihe 5 objects pictured to the left of 
this Rem «iih the 5 product categories Listed 
below. Put (he c^wrcei fcucr (A-El inside each 
cocrcspmdtag , numbaed box ( I -5}. 

1. □ Automobile 

2. □ Boat 

3. □ Stereo Receiver 

4. □ Power Tool 

5. □ Computer 

Please enter me in THE SEARCH FDR THE 
MUST-KNOW man. If my entry is coneci. I 
Will receipt lltt MUST-KNOW MAN T« Shift 
and be eligible for the Expert Skills Challenge. 

I will receive the Challenge Questions and 
ta^fuctiOM with my Tee Shin prac 
See Official Rides on back. Al! entries must 
be received by December 31. 1990. 



h*Xi 
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MAIL TO: 

THE SEARCH FOR THE MUSTKNQMf MAM 
P, 0 , Vo* 7325 , KmkihM, It 66002 732 S 



OFFICIAL ENTRY FORM 

To enter THE SEARCH FOR THE MUST-KNOW 
MAN h complete thus Official Entry Form. No 
purchase ncresMry. Only one entry per person, 
Incmreci entries will not be acknowledged- 
Match (he 5 objects jmnired to the left of 
bus Form with the 5 product categories listed 
below- Put the correct better (A-E) inside each 
corresponding, numbered box f l™5j 

1. □ Automobile 

2. n Boat 

3. □ Stereo Receiver 

4. □ Power Tool 

5. □ Computer 

Please enter me in THE search pok THE 

must-know MAN. tf my entry is correct, I 
wilt receive (Ik must-know man Tee Shin 
and be eligible fur [be Ripen Skill* QmJ lettge. 
I will receive the Challenge Questions and 
Instructions with my Tee Shin prize. 

Sec Official Rules on back. All entries must 
be rcttiw*l by December 31, 1990. 



NAME 
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MAIL TO: 

THE SEARCH FOR THE MUST-KNUW MAN 
PO. Be* 7325, Kuiikn, IL 60902-7325 
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PM HOTLINES 



COMMUNICATE 
WITH IIS 

We're tjyjng our best to make ft easier for you to 
communicate with us. Here are four ways you can do it 



HOTLINE PHONE NUMBERS 



Special telephone numbers here at Popular Mechanics allow you to 
call our editors directly and easily. They're activated once a week, on 
Wednesdays, from 3 to 5 pm Eastern time. All the editorial staff hotline 
phone numbers are listed here. If an editor is not available, please try 
again the following week 



HOME IMPROVEMENT 




Steven WINson, editor (2 r 2J 265-7530 

Tom KSenck, assoc editor |2T 2) 265-7570 

1Toy Berend whn, asst, editor (Z T 2 ) 265- 7 572 

[bwkfing, home remodeJing r shop design, tochl5 r furniture making and desrgn] 


BOATtNG/OUTDOORS 
Joe Slronipa, editor 


|2(ZJ 265-7596 


AUTOMOTIVE 




Tony Iw.n, editor 
{new can, motorsporrs| 

Mike AJFen, asst editor 

{technical and design, fare and maintenance] 


[212| 265-7526 
(212) 265-7536 


SCfENC ^TECHNOLOGY 
Abe Dane, editor 


[23 2| 265-774D 


E L ECTRONICS/PH OTO<3 RAF H Y 
Frank Vizard, editor 


[23 2(265-758? 


GENERAL 




Joe ordham r edrlQMrvchief 
Deborah Frank, msn^grng edirar 


[21 2) 265-7503 
[ 2 12) 265-751 9 



READER SERVICE BUREAU 



We have a Reader Information Bureau that is operational five days a 
week during regular business hours. Our Reader Service Bureau number 
is [212] 649-3)27. Please call our Reader Service Bureau, not our editors, 
for information on back issues, reprints of articles, subscription inquiries, 
plans ofifert and so on. ft wrll save us all time. 



ELECTRONIC MAIL 



Vou can call the PM computer any day between 6 pm and Bam [only] 
Eastern time. The number is (2I2J 5B2-B369 Once you're on line, you 
can leave messages for specific editors, or direct inquiries and comments 
to a specific department, The department bulletin board also allows you 
to share your thoughts with other readers who call in. 

New users wifi get an identification number and password that allow 
them to access the system. Simply set your communications software to 
8 bits, no parity and one stop bit [8-N- If, and set the baud at 300 or 1 200. 
If you're asking a specific question, allow a week before catling back for 
out answer. 



FAX MACHINE 



Vou can fax written mail to us if you have access to a fax machine. Our 
fax number is (21 2) 586-5562 and is available 24 hours a day. 
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A guide to 
comfort. 






n i 



Save enough 
money on your 
healing bills 
to go someplace 
really cool. 



Wi t h a H unter Prog ra ra Enable The r mofl i at 
you can hca t a mi cool you r ho me m ty w Ji e n you need it. 
Which can reduce your utiliiy hills up io 30%. 

In most cases, it'll easily pay' lor itsel! eel a lew 
months. Alter that, who knows what it could pay for. 
Installs l ion only take* hail an hour and a screw- 




drt ver. Then you can easily adjust the program 
specifically to lit your lifestyle. 

So call us at f9G I >745-9222 lor a I rce brochure, or 
the locution of your nearest Hunter retailer. 

Because spending money on heat at home isn't as 
much lun as spending it on heat in hlaw L sii. 






+ 
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Electricity, like running water, is erne of those 
conveniences we take for granted, But unlike 
water, whose (low- can be adjusted by turning a 
tap* the amount of electricity you have avail- 
able in your bouse i§ E_\ed. It depend* on two 
tiling: how much electricity you choose to lake 
from the utility company's lines- — called the 
service — ^and how that electricity is distributed 
through the house by meatta of individual cir- 
cuits. And as everyone know*, when you try to 
use more electricity than you have* by plugging 
too many rlcctric appliances into a single out' 
let, you blow u fuse or a circuit breaker — safety 
devices that are there Tor your protection. 

Today a standard electric &erv ice for an aver- 
age-size house Ls 100 amps. j.Amps are unit? of 
electrical measurements and some where on 
every electric appliance in your house will he 
printed the number of omph the appliance 
uses.) Twenty-five years ego it was 60 ampa. 
And it m not uncommon for housrs over 50 years 
old to have only 30 amps of electrical service* 
The electricity coming into your house is 
divided into circuits ul I lie service punch, usual- 
ly located in the basement or the utility room. 
In older houses thi* division happens in the 
fuse box. There arc two types of circuits- Those 
that supply ihr 120-volt current u«rd to power 
lights and smslL plug-in appliances, and I he 
more powerful circuits that supply 240-volt 
current to your electric range, dishwasher, 
clothes dryer and water heater. Usually there U 
one of these 2 40 -volt circuits for each major 
appliance you have, and each drcuiit i* rated to 
handle the number of amps of electricity that 
the appliance u*es when it's oil. 

The 320-voll circuits are generally all rated 
for IS amps. The only exception is in new 
kitchens, where electric codes now require at 
least two 2(bamp circuit? to supply power to the 
ever-increasing number of small appliances 
used for rooking. Kitchen circuits caunol sup- 
ply electricity to any other room in the house. 

To determine how many 15-amp circuits you 
should have in your house, follow this simple 
formula: Multiply the total square footage of 
living area in your house by 3* then divide the 



a result by LSOflv Here's an example of how the 
formula works: A house with 2 T (HH3 square feet 
of living space would require 3.3 circuits— 3 x 
2,000 + L800, Since you can't have a third of a 
circuit, you would need four 15-amp circuits. 
Pu Cling only three in would lead to a potential 
overload situation. 

This formula is intended la determine the 
electrical need* for new houses mid addition* to 

older houses But you can use it to see Imw 
your present house stacks up against todays 
standard* for electrical service* Older houses 
ran lie rewired, and ninrlr miring your rlcclrir 
service should be part of every major remodel- 
ing project. Be sure to conlaeE your local elec- 
tric utility company For more information . 








Fluorescent takas on new tesKs 



Wlien Li corner in f1uanee<‘eiil lighting you ran 
forget everything yuu\e learned in Uie past, All 
you need ia rr mrmbr r is compact fluores- 
cent** — the now, auper-hi{^Mffict£ncy* miniatur- 
ized fluorescent lubes llmt will probably change 
the way we light our home#. 

It *& been known for decades that fluu rescent 
lubes use Less energy and Las I longer than incBti- 
descent bulbs. For example, a 20-watt fhmrra- 
ernt lulu; with a life of several thousand hours 
hab the same light output ns u 60-W*t1 in ran des- 
cent bulb lusting only 750 hours. The problem 
was dial fluorescent tubes were loo Long to be 
used throughout the house. Their most common 
usen were in rerrutird ceiling fixtures and in 
uiidcrH-nbinct lighting in kitchens. 

The new compart Huuirkxul lights, 1 /2-inch 
diameter tubes bent to form a compact U- 
shaped unit, are only a few inches long. A com- 
pact fluomeent 7 (a 7-wall tube with a life of 
10*000 hour*) is only 3-1/2 inches long hut 
cranky out the same amount of light ah a 411-wall 
incandescent bulb. Two compart fluorescent % 
will replace two 6ft -watt bulbs. flu.* is not just a 
theoretical replacement, Compart fluorescent 
light* come with Bcrcw-btibei that let them fit 
many sockets and futures in your house. This 
frequently meant* they can be used to provide 
general iJ In ruination and task lighting in situa- 
tions that previously could be handled only with 
in can defire n I Em lbs. And compact fluorescent 
light* don't suffer from fluorescent flicker when 
you turn them on. New ballasts — devices need- 
ed to turn on any fluorescent tub* — give I hem 
an almost instant on. 

Compact fluorescent lights an- currently avail- 
able only in cool white and warm 
whiter— colors tliat an- n’t always the 
most flattering for applying makeup. 

So for bathroom applications you 
might consider using the older style 
fluoresce nl tubes* which are avail- 
able in a variety «f color? that render 
flcfih tones more accurately. A light- 
ing dealer who is a member of the 
.American Lighting Association can 
suggest a combination of fluorescent 
colors that is right for you. 




can’t work or 
play without 
light to see. 
And today's 
technology 
sheds more 
light on our 
lives than 
ever before. 



Show off you r garcfofi or 
your whole house whfi 
outdoor lightings great 
home Improv-amenL 




Low voltage means high stylo 

The otitdiKire i h an important part of today's 
more casual lifcslyle, Occks and [jatios an? con- 
sidered outdoor rooms, and more people are 
(a king pride in their la ml sea ping. But to get full 
value from our outdoor spaces we need to 
extend the hours they can be used, ThuVa 
where outdoor lighting cornea in. li s safe, inex- 
pensive, improves the security on your proper- 
ty and. in the words of Rhode Island lighting 
consultant Ned Mitchell. lets you continue to 
entertain on your deck after the big light in the 
sky has gone out. 

One type of outdoor lighting operates on a low- 
voltagc tyvtam* That is, il takes normal 1 10- volt 
house power and converts it, by means of a 
transformer, to 12 volts that power the individu- 
al Light*. The wire used in this system la thin and 
flexible ami iWhuT have to bo buried. If it's 
accidentally cut by a garden tool or your cat 
biles through it, you or your cat won't gel a seri- 
ous shock. Both the wire and tight fixtures are 
imjK'rvious to weather — even snow anti — so 

there is no tiuiintriiaTirr after you pul the system 
in. And low* voltage bid Its last for years. 

There are a wide variety of light fixture* to 
choose from depending on whether you want to 
provide accent lighting for you Landscaping safe- 
ty lUumination for steps, walls. !■ and driveways, or 
general illiutkinatinn for a deck nr patio. The sys- 
tem can la e controlled by a switch, or you can use 
thr photocell that’* huill into many transformers 
to turn the lights on at sunset. As a security mea- 
sure* low- voltage spotlights can be equipped w ith 
motion defectors set to trigger the light in the 
event of a prowler- — yet they won't pick up thr 
movement of a passing animal. 

Installing low- voltage out dour lighting is an 
easy do-it-yoursel/ project. A basic kit contain- 
ing a transformer and half a dozen Lights ran 
cost under $50, and no special tools are needed, 
However, If you want something more extensive* 
Mitchell suggests that you talk with a landscape- 
lighting professional Many lighting showrooms 
have trained permitmid on staff who can drctgn 
a system based on your currant need using the 
components of your choosing, which can he 
installed according to your budget and added to 
as y our needs change. 






Announcing Anothe r 
Lennox Breakthrough 
In Year-Round Comfort 



Gives You 
a Better 



A simpler design Improved comfort, Extra quiet perfor- 
mance, Longer-lasting, low-cost operation. 

The secrets inside the compressor of even Len nos 
Dimension Hear Pump; two rugged spiral scrolls replace 
15 separate valves, seals and pistons. The result is quieter 
more efficient operation and fewer parts to wear om. get out 
of adjustment or need replacement. 

The major design improvement combined with famous 
Lennox quality offers you lower heating and cooling bills, 
greater reliability 1 and quiet home comfort all year long. The 



kind of performance you expect from Lennox 

The new, one-of-a-kind Dimension heat pump break- 
through technology; outstanding value, year-round comfort 

Now; only at your independent Lennox dealer 




Must is i 

LENNOX 

Heating I Air CondUtontoft 









Have rt all with heat 



The key to year-round comfort lies right 



Imagine an inexhaustible source nf heat* A 
source that's always there, that you don 7 ! bum 
in a furnace. Now imagine ihh same source of 
heat reversing Itself to provide I be cooling you 
need in the Bummer. Impossible, you say. Not 
ot all. You're standing on it — it’s ihe ground 
unde r your Feet. 

Using that ground as a provider of comfort- 
able and controllable indoor temperature is 
wlmt Ground Source Heat Pumps (CSJII's) are 
all about. This is possible because the earth 
maintains a more nr less constant temperature 
of 50 * F, Even in winter, when the ground i* 
frozen, the earth below the frosl Line will main- 
lain a SO" temperature. This facts combined 
with one or two basic laws of physics, mean? 
you can toons on that 50° ground sib a source of 
heal even on the coldest winter day. 

Get heat from the ground 

It Vi been known for a long time than GSUPs are 
more effective than air-source heal pump.**. Air- 
source units* as the name implies, ex I r act heat 
from the out door air* Afl the air temperature 
drops Ih-Iow 30“ K a supplemental electric 
backup heat source i& required to maintain 

indoor air comfort, 

A CiHlP* on the cither hand* becomes a com- 
pletely self-contained healing ay arm that can 
In- us«| at all time* in any part of thr country 
by taking heat from the earth instead of the air. 
No supplemental heat sourer in needed to see 
you th rough the cold months* 

To get the ground b heat into your house, [he 
C£HP system uses a closed loop of indestructible 
piping buried in your backyard- The loop is 
filled with a mixture of water and antifreeze 
dial is kepi circulating by a pump. So frretting 
iso i il problem. 

The ground also coals off far more slowly 
than tlie air. *Tn fart/* says Jeffrey C. Ander- 
son, secretary/treasurer of the Northland Heat 
Pump Association and director of marketing 
for a Minnesota power cooperative, "‘when 
you Ye talking about underground loops, 
you’re talking about the effects of a seasonal 
temperature variation that's two months 




y oday’s 
electric heat 



behind whalY happening above ground. This 
means that for your heat pump system il 
doesn't get to foe January below ground until 
ifs March above ground. And when March 
finally raids around on She calendar, the heating 
season is aim as l over." 



pumps are 
more efficient 
than ever. 
From air- 
source to 
ground- 
source, heat 
pumps can 
save energy- 
and that’s 
good for the 
environment. 

“•\flQQQy~~ 

m 



Ju>t tike your rofrleerator 

Simply explained, a CSilP works tike thi&L The 
water circulating through the closed Loop is 
colder than the surrounding earth, so the 
earth* following the laws of physics, Iran -Ter* 
itft heat to the water. When the water in the 
loop reaches I he com pressor* it transfer* the 
heat it pined from I he ground to a refrigerant, 
and h refrigeration cycle brains. It* the same 
principle that makes your kitchen refrigerator 
work. In fact, refrigerator* arc air-source, 
rather than ground source, heat pumps. This 
isn't a a confusing as it sounds. Stand near your 
refrigerator when it* compressor h running 
and you will feel warm air blowing out from a 
grill near the floor. The CSHP creales the same 
warm air, and this is what heats your house. 

Warm air from I he heat pump h usually cir- 
culated around the house through ductwork by 
means of a blower* However, it is also possible 
to transfer the heal from the refrigeration cycle 
to water that feed* modem, baseboard hot- 
water radiator uni Its* Use tins heal to run a hot- 
water boiler system that feeds modern, base- 
board radiator unit*. 

Heat pumps are cool too 

In the summer, you can reverie the way your 
heat pump operate* and use it for cooling. 
When you da this, I he inside of your house 
becomes like the food in bide your refrigerator: 
It c{H)b off. The heal pump drawH the heat nut 
of the room* — leaving them coo! — and the 
warm air thin generate* (the same as the warm 
air you feel blowing out from your refrigerator) 
transferred back through the refrigeration 
cycle to the water in the closed loop- Because 
the outgoing water in the loop 1* now warmer 
I haxi tlie earth around it, the heal transfer also 
works in reverse: The earth absorb* the heat 





pumps 

in your backyard 



from the water and becomes a heat sink, dis- 
posing af the heal from your hou&e> You can 
uImo divert iuiue of this heat to supply niuet cil" 
your domwlie hot water during the tmmmar* 
ItV a completely free byproduct <if the *y*trm 
during the cooling operation. 

Bettor efficiency means savings 

So much for the mechanics of eshfs, What do 
litey mean for your healing budgets? AU I mating 
ayatemft Ilbvc an cfTmimry rating — a gauge tliuE 
tells you Imw much heal come* out for a given 
amount of fuel that goes in. For example, an 
average fosdil-fuel-burtuiig furnace ha* an effi- 
ciency rating around 65%. That mean* 65% of 
the fuel lunis into heah while 35% pm up the 
chimney and is was ltd. So-called lugh^flidcNcy 
foabil-fnel furnncea have efficiency ratings he 
high a* 96%. By comparison* a GSHP can have 
an efficiency rating of between 300% and 
400%* And according to Anderson, right 
around I he comer arc units with efficiency rat- 
ings of 500% or t Kilter. Depending no local elec- 
tric rale* and fuel prices, these liigli^fficiency 
ratinp mean that the annual operating costs in 
some installations cotild he nnc-half oT what 
they wtmld l?e if a fo&EU-fuel furnace and a stan- 
dard air E;iiiidiLioTRT were used. 

These savings makr (be inslahalioTi of a G5I1F 
system an attractive option for those people who 
want to upgrade I heir heating syalrms mid par- 
ticularly Tor those who want systems with hedges 
against any future energy crisis. The installation 
cost for a CSIIP runs between $5,5110 and 
311,500 — depending oil size. Air-source unit* 
cost about half that. The difference is the cost of 
excavating and burying the closed loop. 

While this is initially more than you would 
pay for a fossil-fuel system and an air condi- 
tioner, the longer view of the purchase shows 
substantia) down-thc-road savings. For exam- 
ple, l^fis may a GSfiP cost! 82,400 more than a 
iWiMuri furnace/air cm id dinner to in-UuJl hut 
saves $400 (>er year in energy CDnta. The pay- 
back of the purchase and installation cost 
would occur in six years. From that point on. 
llic yearly savings in energy costs would have a 



very positive impact on your household budget. 
For new home builders, the additional inoiilldy 
payment on the mortgage can be more than off- 
set hy the monthly reduction in energy cosL-t. 

E leal- pump buyers may a Iso qualify for instal- 
lation htrnnljves offered hy their local utility. 
Additionally, and now speaking as direr tor of 
marketing for a local (tower company, Ander- 
son note* dial many utility comjwiki offer cus- 
tomer* off-peak power-management pr«gramh 
that ceil cul die price ficr kilowatt of electric 
jMiwrt by half or more. A* lo the coni of instal- 
lation* says Anderson* like In sHy that the 
loop in your backyard is not a cost but on 
investment in your own oil well” Thai* some- 
thing to think about. .H 




I Wo options for GSHP 
1 mi *k yard ins Lalla l ioi i 



Where you live will octet 
rmne now deep you have to 
bury your ground loop, and 
the stze of your lot affects 
what type of toop system 
you should choose. If you 
nave a large backyard, you 
can run the loop horizofUaa- 
ly around your bouse But 
for smelter yards, you can 
dig deeper -and run m verti- 
cal loop System. Tfijur local 
utility company can tell you 
tie exact si » of the loop 
you need. 




Single Li-bond Vertical 





The carrclo electric kitchen 



world-class chef pr e diets trends for t h 



No room has changed more over the last quar- 
ter century than the kitchen. In the middle 
1969s, it was a room barely adequate for food 
preps ration. Only the most modern kitchens 
had dishwashers, trash compactors hadn't been 
Invented, and many of the small convenience 
appliances we now take for granted were still on 
the drawing board. Tie all different today. And 
electricity is what has powered the kitchen to its 
position of prominence and turned it into the 
most important room in the house. 

Nobody doubts that toasters p coffee makers, 
mixers, microwaves^ blenders , food processors 
and the like could run on anything but electric- 
ity The notion that it makes the best beat 
sourer f«r cooking and baking is something 
that 1 * hotly debated hy many chefs. So it may 
come as a surprise to weekend cooks and pro- 
fessional chefs alike that the 1992 Culinary 
Team USA plays all of its events on the burner 
elements of electric ranges. 

With 20 years of food service experience at 
Disney World, in Orlando, Florida, Chef Keith 
K rough b the manager of Team USA, He a iso 
has some pretty good ideal of whart ahead for 
the American kitchen of the 1 990 b. The biggest 
advance, he says, is in halogen and infrared 
elements, which give electric ranges and nook- 
lops the capability of instant heat. “And with 
these element* you also have die ability to make 
small, important adjustments to the heat — vital 
when preparing certain sauces. The days of 
being able to punch only No, 2 or No, 3 on your 
coil burner, with 
no heat setting in 
between, are gone,” 
he adds* 

Kcough also expects 
lo sec more convec- 
tion ovens in the 
kitchens of the 1990s. 

As countertop appli- 
ances, these ovens 
have enjoyed only 
limited popularity* 
but the new genera- 
tion of convection 
ovens will probably 



90s 




uick 



and easy. 
That’s what 
your next 
kitchen will be 
as electricity 
puts back 
tiie joy of 
cooking. 



be built-in* and have some important new fea- 
ture^ Buch as also functioning as steamers. In 
addition to the fact that steaming ie one of the 
healthiest ways to prepare food, Keottgh 
points out that the ability of these new convec- 
tion ovens to inject water into the cooking pro- 
cess will mean less shrinkage when the oven i* 
used for something as conventional as a 
Christmas roast. 




1990s cooktops feature controllable halogen elements. 

Microwaves will continue to be the center- 
piece in most kitchens — a fact that should sur- 
prise no one. But there is a surprise when it 
conies to what we are going to he putting into 
them, Until now* and in spite of all those 
microwave cookbooks you can buy* most of uk 
use them primarily for heating up already- 
cooked meals. This is about to change. A new 
European technology* called hy its French 
name $&u$-Vide (literally, under vacuum )„ 
offers nqnfrozen* raw vacuum-) lacked meals 
that are designed to be rooked from scratch in 
the microwave. Keough reports that Soiu-Fhcie 
packaged meals are big in Europe* and he 
expects them to be popular here too. "'With the 

Sous-Vide meals, the 
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Ready to take a fourth 



straight gold medal In 



the Culinary Competi- 



tions, Team USA looks 



forward to two more 



yes n of grilling practice 



before the Anal cwnpatt 



ttofi In 1992. 



microwave is going to 
play a bigger role in 
day-to-day cooking 
activities/' Keough 
-lays* “Though many 
people still want fam- 
ily-type rooked mull 
on weekends and 
hobby-cooking con- 
tinue* to flourish, 
convenience is going 
to be tire most impor- 
tant factor in prepar- 
ing weekday meals. 1 * 









SHARP MICROWAVES 
NOW COME IN YOUR FAVORITE COLOR. 



It’s the perfect marriage of technology 
fine design. Sharp Carousel' 4 II microwaves 



iigr 

now available in white over-the- range and couni 
top models. 

They offer the advanced features and superior 
quality you expect from Sharp: convection, microwave 
and combination cooking, sensor and turntable 
cooking — and other timesaving breakthroughs. 



In fact a leading consumer magazine rated a Sharp convection microwave number one for 
ease of use, performance and features. To learn more, calf l-SOO-BE-SHARP 



MOOCLSSfiCWffl.H-ia3l amlR-9tt9l ALSOAMWLKBLI 
IN WHCTE. H-TA®. «-VA92. a*ltH-5A92. WTlt>f«.aj[Lr-IN 
KIT AVAILABLE FOR SELECTED MQWl.S 
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Keep Things Safe 



While we may Luke the convenience of modem 
electric appliance* for ^ranlnL using them safe- 
ly as something we should always hr thinking 
h 1 k>iiI. If you follow a Tew basic rules — common 
sense really — you *11 always be mire to gel the 
maximum benefit from appliances that save our 
lime anti moke life more enjoyable. 

Electricity ami water don't mix. The profes- 
sionals who write the National Electric Code 
know thw, *o there are special safety require- 
ments for outlets located near a source of 
water — euch m a jsinfe — or for millets installed 
outside the house. In these situations you must 
ini-tall what's called a Ground Fa nil Circuit 
Interrupter (CFCl), which iu nothing more than 
bji outlet with a built-in circuit breaker that is 
very -sensitive lo changes in the flow of electrical 
current, The purpose of the CHI is to prevent 
dangerous shocks* something Lhat can readily 
when a penon who b wet comes in con- 
tact with an electrical source. The r.FTI senses 
the start of a shack and trips off its internal 
breaker, shutting off the current, before the 
shock becomes harmful. 

cpcrs have been required in bathrooms for 
many years: The outlet used for the hairdryer 
and the electric shaver is a CFO. Bui they have 
only recently been required near kitchen sinks. 
So the likelihood is that, unless you have recently 
remodeled your kite lien or bought a brand new 
house, you don't have a CFCl there. Installing 
one is i+ good idea. CFCl outlets cost about £25, 
and if you've worked with electricity before, you 
cun install it yourself. Otherwise, have on elec- 
trieian do it for you. It"s money well spent. 




is a common- 
sense check- 
list for using 
your electrical 
appliances 
safely and 
efficiently. 



Here are some other ronunon -sense safety tip* 
to keep in mind: 

□ Read the directions before using any electrical 
appliance or [Hiwer tool; then follow them. 

□ Never use any electrical device ouldoors when 

ife reining, 

□ If an appliance or a lamp dorsums work* 

unplug h before you look fur the trouble* 

□ If a switch doesn't work, or there's no power 
coming from do outlet, throw the appropriate 
circuit breaker to the off position before you 
remove the cover plate to investigate, 

□ Make sure every rircuit breaker (or fuse) is 
identified. And never replace a blown fuse with 
one rated for a higher amp output, 

□ Standard electrical outlet* arc designed for 
either iwa or four plug*. Don't add nctoptu 
adapters In accommodate more, 

□ If you must use an extension cord* choose one 
long enough for the job, lion A plug one exten- 
sion cord into another lo make ihr reach. Ami 
never run an extension coni under a rug. 

□ Never exceed the recommended maximum 
bulb wattage in any light fixture or lamp. 

□ When using an extension ladder outdoors, be 
on the lookout for overhead electrical wires. 

□ EuropeaiMtyUs cad-iron, disk-type cooking 
element* may take lunger to cool down than roil- 
lype element*, so I hey can cause a burn afler 
you have finished cooking. 

□ When u up lugging an appliance, always pull 
from the plug and not from the cord. Const an l 
tugging on the cord can cause it U> pull away 
from the plug* possibly exposing a live win-. 



For more information 



Your electric utility ran provide you 
with information that can be useful if 
you are planning to up-grade your 
healing and cooling system, remodel 
your kitchen or make any home 
improvement Unit involves adding 
either electricity or electrical appli- 
ance*. Or ronlnrl these ateocmt intis: 



The International Ground .Source 
Heat Pump Association, 10 1 Industri- 
al Building, Oklahoma State Universi- 
ty* SUllwaier* OK 7407B. 

The National Kitchen ft Rath Associa- 
tion, 124 Main Sired, HaekcUMnwru 
1YJ OTft-WL A*k for their pamphld >on 
und Vbtir Kiti hvn, The coat h £3, 



The American Lighting Association* 
Department 435 N, Michigan Ave., 
Chicago., JL OOfi I L Ask fnr I Heir pam- 
phlet*. Lii’litinp Your Ufr and lAphl 
t 'p tour Ijifutxt tif jc, $2 raeli. 



Corv wicht I.W0 m Etnsox Elwtbs hjtmurc 
PWOTH i fi i m DUavi. McLeoo & 

hi;.: A Big Evevt h Phijvt" 
WhitTen m f; JnH\ Phifwiv 
2 VMpTD 
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If yc wYe t< mtver n jm ling nul 10 the* store 
bee a use your batteries are always running 
out < ii energy: i ie\T time | lick up some new 
Millennium' Hcchi irgeable Power cells. 

L ’nUfee any other lottery made, each 
Millennium I "owert ell n lines wirh Els own 
I jf< i iii nt * i^ 3 [ >lac< m< i it ( it iaiant< ;e.‘ which 
could make ii the I aa l.mticry you’ll cverbuy. 

Wham mt ire, < n ir [ u >wer cells have 
ui > to 33 ( k t longer run time titan traditional 
recharges} ile twin tries* * 

And the Millennium HapidOv irgers r “ can 

Mrlfr prjura) IJtuJ^B4Ji#rFmaifr7 rsiJf tl OltmlU. tt-HZt- 



chi itge |K me reel Is in ns little asttm ■< 1 hr n irs 
That’s jusi a third of Ihe lime il takes mosi 
< lit icr battery chargers. 

St i don't 'buy a hatiery tha t can 't star i< i 
Ihe test of time. Pk :kup 
the new Millennit tm \ 

Power Cell ^ 

instead, vtiu 
couldn't find 

at letter mhuk^wm 

bairery for tin * - 

life of you. The power to last a UfettmeT 

■ hi T s if* ati* hii wanwih- hw imns u«d ■ i lariun ft fin u y*ft-v r u: no ttuJw fs ta 

r V*Hh - eu.VA i antliJ r ttJb- 





1HIHK OF IT AS 

A LIFETIME SUPP1Y 
OF BATTERIES. 



+ 






Put less energy 

INTO KEEPING YOUR FAMILY 
COMFORTABLE. 




When it cones to keeping your hone a comfortable temperature 
an electric heat pump is a more efficient way to get the job done 
For starters, you get year-round contort from a single piece of 
equipment- one that is 3 lo 4 times more efficient than a gas unit The 
newest high -efficiency electric heal pumps can even help cut hot water 
costs because they heat water as welt as Hie house. And becauseaheat 
pump uses less energy, it's the right choice for a cleaner environment 



h high efficiency heat Dump can also cut building costs because there's 
no need lor ertra piping lor gat or oil. And oo need tor a chimney or flue. 
So j^u can build a tighter, better insulated house. Which means less heat 
loss and a more consistent temperature overall. 

To find out mom ahoul enerqy-eHicient 
heat Dumps rail vour electric utility We've got 
news thal'll make your family leel wa«™ all over. 




Becfricity, 





M A better world is in your power. 




i-M L| t gSTIbUOM BV JCUN HERKEV 
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TECH UPDATE 

News Of Tomorrow's Technology Today 



Video Tumor Fighter Close To Human Trial 



C H A R L ( )TT K 3 VI L L E , 

\ A- Tin- Ji-M.riisur^un 
i\w near future wields a joy- 
stick as well as a scalpel, Sit- 
tiing hefr>r^ a bank of viiU>o 
monitors, he guidosu mag- 
netic H B - si fczcfl pellet th n m g h 
Lhe brain into a deep-seated 
tumor* Then he heats the 
pellet with radio waves and 
moves it back and birth t ■ i 
wipe out the growth, 

The hardware behind this 
procedure is actually not fur 
off. Researchers at the uni- 
versities of Virginia and 
Washington have tested a 
Video Tumor Fighter, or 
VTF P on lab animals, and a 
prototype system for human 
trials is near completion. 

Six superconducting mag- 
netic coils will surround the 



patient's head. After the 
magnetic pellet has been sur- 
gically introduced, the sur- 
geon uses his joystick to 
control the current to each of 
Elhe magnets, which pull the 
pelkt around the brain. Ani- 
mal experiments show that 
the pellet pushes harmlessly 
through brain material 
To navigate, the surgeon 
views X-ray images c which 
pinpoint the pellet) super- 
imposed on magnetic- reso- 
nance images (which show 
anatomical detail). 

The VTF promises more 
thorough surgery and less 
damage to hen! thy tissue 
than conventional l re at. - 

£di[oi tie 

Auir.t.inc Editor GrpuPtipe 
CnntnhiJtnf ^ Rnb Fwh^ MikpFilinn 



menu. Researchers hope to 
begin human trials as so on as 
approval is given, possibly 
by the end of this year. 



VTF neurosurgeon guides pcllei 
toward tumor. Once ai target, 
petFet absorbs RF wavej, heats 
up, and destroys maNgrvinty. 



Highlights This Month 

■ Racing With The Sun — Solar speedsters 
gear up for outback marathon 

■ Attack Of The Avenger — Navy previews 
the new A- 12 strike plane. 

■ Breakthrough Ice — Superdiamonds are 
better than the real thing. 

■ Decisions On The Fly— Smartest airborne 
command post ever. 

■ Drilling With A Twist — Japanese 
tunnelmakers turn the comer. 

I How They Build The B-2 — It takes 
ultrasonic knives and 75,GOOrpm machine tools 
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Solar Racers Brace For World Challenge 



Revolver pdf king tunnel cwulsu of l D-pollei rings rotated and tilled am cnn.it ically. 



TOKYO, JAPAN— Japa- 
nese civil onginoor.s must 
squeeze hs much value as 
they am out of their congest- 
ed urban space. even under- 
ground. One innovation, 
which has been proposed by 
Hazarmt Corporation, is a 
subterranean parking ga- 
rage featuring revolving 
rings of car-holding pal lets. 

Drivers would ] ■ lj 1 1 onto a 
movable, rail-mounted plat- 
forin alongside the tunnel 
road . [ J Ini fun 1 1 load Sensors 
trigger the rotation of one of 
five rings until u free pallet 
lines up with ihl- platform. 
The platform then slides to 
the ring and the car is loaded 
automatically. 

H azure a Is awaiting gov- 
ernment approval to build 
the first unit next year. 



DARWIN. AUSTRALIA— 
Several U S entries will face 
off against global competi- 
tion in this month's 
World Solar Chal- 
lenge 

Three ol the Ameri- 
can cars are those that won 
placed and showed m Iasi 
July's GM Sunrayce USA, 
which pitied 32 umverslty- 
buill solar racers againsi 
each other 

The University ol Michi- 
gan's wheeled catamaran 
Gunrunner look first place al- 
ter covering (he 1640-nrile 
course in 72 hours, 50 min- 
utes and 47 seconds, at an 
average clip of 22.5 mph. The 
Michigan team took advan- 
tage of a weather-forecasting 
lorward scout vehicle and a 
computerized map of traffic 
lights and speed zones, 

Two hours behind Sunrun- 
n&r came the University of 
Maryland's Pride Of Mary- 
land, modeled alter GM's 
own 1 987 World Challenge 
winner Sunraycer. Third 
place went to Western Wash- 
ington University's bidirec- 
tional Viking XX, which 
lea lured a slanted solar panel 



Michigan * Svnrunner |rop| won U.S, race, Rivals included | clockwise, from above left | Cal Btnte r Solar 
Bagte. Western Wushingten j Wiring XX, Florida Teeh'r Suraklne Special and Crowder College's Star A, 



and a steering assembly on 
each end, allowing drivers to 
turn around and take ad- 
vantage of eilher morning 
Or afternoon sunlight. 

The trans-Australia World 
Challenge should see higher 
average speeds than Sun- 
rayce USA, due to flatter ter- 
rain and a higher sunlight 
level. 
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WE MAKE EARNING MONEY FOR COLLEGE 
AN EDUCATION IN ITSELF. 



How does earning over $ 1 8 P 0OO for college sound? Thats what you can get it you qualify for 
the Montgomery Gl Bill and add that to your pay during a standard enlistment in rhe Army Reserve. 

You can get help in paying off some or all of a qualified student loan, too* through the Student 
Loan Repayment Program. And, while you're getting help with college costs, you'll get a chance to 
train in a useful skill 




Yuli serve part-time, usually one weekend a month* plus two weeks a year. So you can continue 
your education and pick up some valuable lessons from us. The kind of education that comes from 
experience* 

Think about it. 

Then think about us. 

See yi m r A rmy Reserve tec ru iter ft sday. Or ca 1 1 1 -800- 1 JSA -A R M Y. J 
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Space-Time Warp Detector 



STANFORD. CA— 
Whether Em&tem was* sight 
ahmiL gravity will finally bt* 
te>itt b fl 4 UD miles sihnvt* 
the? Earth. 

Stanford University and 
NASA are building Gravity 
Probe R, a satellite housing 
four near-perfect gyro- 
scopes, They will check two 
predictions made by Fin* 
stein's theory of general nda- 
tivity, which states that the 
gravity of a massive object 
warps space-time., 

If Einstein's right, then a 
rotating massive object p like 

Shielded by liquid helium and 
lead, the probe s gyros will 
point to the iter Rkjd. Drift Indi- 
cates gravity's rcbihvfrtk eff rets. 



Earth, should actually drag 
space-time along with it. A 
spinning gyroscope, circling 
Earth in polar orbit, w ill be 
Lilted by this dragging. A 
similar tilt should also be in- 
duced by the gyro a moving 
through warped space-time. 

Because these changs-s are 
mi nu te , they can be detected ! 
only under near- ideal condi- 
tions, The gyroscopes are 
electrically levitated balls of 
niobium-coated quartz ao 
dose to perfect spheres that 
if they we re the m e o f Eajrt h . 
the biggest imperfection 
would be only 8 ft. high. A 
Til an II rocket will put the 
probe into a polar orbit in 
i*m r 



Stealth Manufacturing: Building The B-2 



PALMDALE. CA— No matter 
how lew B-£s ultimately roll 
oul a! Northrop s assembly 
pie nit. the bombers develop- 
menl will have had a maior 
impact on aircraft manufac- 
turing. Unprecedented se- 
crecy and use of composite 
materials forced a rethinking 
I of pi a me des ig n a n d m a nu lac- 
turing processes 

Because no prototype was 
ever buih , Ihe first B- 2 was as- 
sembled an production tool- 
ing machined directly from a 
3-D computer-aided design 
and manutacluring (CAD; 
CAM) database Ordinarily, 
aircraft loolmg goes through 
several generations ol foam 
and wood versions before 
master tools are cut. 

In additton, contractors de- 
veloped new machinery to 
handle the B-2's composite- 
material skeleton and com- 
plex geometry. Driven by the 
tooling software, a 5-axis 
tape layer quickens the Fabri- 
cation of composite rib sttfl- 
eners by up to 60 -fold, says 
Northrop And a high-preci- 
Sion ultra sonic cutter knifes 
through the stiff material 
three times faster than con- 
ventional methods. 

Suppliers are already intro- 
ducing these and other tech- 
nologies into commercial 
I aircraft manufacturing 





PLANNING 






,ii '.-'V. 



PRINTS 






PFVELQFWIENT 



2D NC 
MACHINING 





PROTOTYPE 




<r - 

PRODUCTION /HSCRAFT 



FIXTURE TOOLING 




DEUGN MAINFRAME TOOLING MACHINING TOCHJK, 




| 0-2 manufacturing |abavs] leapfrogs conventional tooPFng jtepi- ConTputer^ontroHed tape layer [Mow 
I right) and 1 5 .OOO-fpm mFIHng machine ] bottom right )4peed fFow or parti to assembly fFoar |bplpw left), 
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COMMUNICATIONS 
COftSEftES r?i 



SATTLEWFF 
CONSOLES 1 12? 



LATJWill 



MAiNTENANCE 

CONSOLE 



New Flying 
War Room 

KBESJ.EB AFB. Mf-Thr 
IMS. Air F orce'a thi rd-gener- 
ation tactical Airborne C«irn- 
mand und Control Center 
f A BCCC > is ncjw n | .■ -rat i i inal . 

The l7-ft.-long moduli?, 
which slides aboard an EC- 
I'iOE* packs electron ic* to 
replace the paper maps ami 
greaoe pencil of previous 
versions used in Vietnam ami 
Grenada. 

Resistant to electromag- 



R^Dro.'CPyrro 

BACKS 



Highly auEomaicd airborne command post features IS consoles for 7 th ACCS personnel 4 above fePtJ. 



n v i i c i n to r f e re n ce . ■ p pt i ca l 
(Ii*ks atun- data, including 
detailed maps that can mom 
in from PMln- tn lii-sq. -miles 
coverage iti less than 2 sec- 



onds. Meanwhile, automated 
digital switching relays in- 
formal in n and orders he 
tween gniUTid hesdqumers 
and combat forces. 



As of this writing; the 7lh 
Airborne Command and 
Control Squadron is Lo have 
iveei VEtl t In ■ first t vvi j u f ei l? h r 
A BC t T u nit s by Si ■ j it * ■ mb* - 1 . 







HETH ACTION 
JACK 



HALL 

SECTION 



OUTER 

mo 



CUTTING 

HEAD 



MUD-HEM CS/AL 
SLUICE 



VERTiL AL 

JACK 



HYDRAULIC 

ENGINE 




HORIZONTAL \ 

TUNNEL HORIZONTAL 

5ECOON JACK 



Three sm of juntos push dawn cutting head vertically to turning 
point, route catting head aurmbly and push it horizontally. 




Drilling 

Corners 

TOKYO, JAPAN— Three 

Ja|jahese eramjKiiiieK kmve pur 
a new l wist or t Lionel drilling 
machines. They've developed 
ai cutting head that ear rotate 
Hb aider In. 1 ring vertically inti 1 
l lie ground. 

The tunnable cutting head 
is part of a wmtimmiis-Khif'hl 
driller— meaning that, as it 
burrows, it leaves a tunnel 
t hut is then lined with con- 
crete or steel . 

When the cutting head 
reaches the boLLum of the 
vertical tunnel, its outer ring 
separates and drops ufl\ re- 
dact ng t hi 1 cut t erV tl iameter. 
Thsit makes it possible to 
turn within the existing ver- 
tical shield. The cutter first 
retracts, into the shield, then 
its spherical huusing turns to 
face horiSHantully. 

The conventional alterna- 
tive has been to bore a dou- 
ble-width vertical shaft to 
allow assembly of a second 
driller at the bolt am. Engi- 
ne era plan to test the first 
unit next year ami say a 
smaller vertical shaft saves 
"it l fierce nt n f d ig coats . 




Pyrotechnic reaction cooni at 



4000 F m forge exotic materials. 

Firework 

Metallurgy 

ATLANTA, GA — A cheaper 
process for making heat-re- 
sistant aerospace materials 
draws on an old fireworks 
principle — 1 m m mugnesi u m 
with metal oxides, and aselfi 
pmpuguling pyrotechnic re* 
action takes uff. With the 
right ingredients, the reac- 
tion's residue is a light weight 
magnesium foam flecked 
evenly with titanium df bor- 
ide. Georgia Tech is ctunmer- 
cla lining the ]]iwm 




tMorvTech Update on page $4) iJ 
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Navy show: tandem dockpll but affrrs no duet on rudders, trailing edge or Wing-folding mechanism. 



Stealthy 

Avenger 

WASHINGTON, D C.— 
The A- 12 A veilin' r, follow -tm 
to the Navy'* A-6E Intruder 
attack plane, will bear a 
striking resemblance to the 
Air Forte's R-2 bomber, uc- 
cording to a recently re- 
leased artist’s rendition. 

Lunger in range and faster 
than the AdE, the A- 12 will 
toad up internal weapon* 
bays and carry nut a] f- weath- 
er striker fmm carriers. In 
addition. the planes eon Id 
take on jamming and anti- 
submarine warfare rutes, u* 
well as air-saperiority mis- 
sions 3 if armed with long* 
ramge air-to-air missile*. 

lit the cockpit, pilot and 
bombardier will benefit from 



the first aircraft use of both 
fiber optic data transmission 
and Ling-awaited military - 
spec V e ry H i gl i - S pe ed I li- 



tegmted Circuit (VHSICj 
microchips. 

General Dynamics and Mc- 
Donnell Douglas are current - 



ly building six of eight 
Avengers for operational 
! esting i li Li [ evaluation- First 
(light is scheduled for 1991. 




GE researchers used a superpress 
Jabowe right | to force dissolved dia- 
mond powder onto seed. 






The Ultimate Diamond 



! ies stem from isotopic puri- 
ty . GE T u gems are 99. 9- per- 
cent carbon- 12. 

GE scientists first 
stripped carbon atoms from 
all- carbon-1 2 methane and 
deposited them as a thin dia- 
mond film. After pulverizing 
the film, researchers dis- 
solved the powder in a metal 
cutniyel at tremendous pres- 
sure and temperature. The 
carbon reery ’stall i zed on a 
tiny seed diamond to grow 
rerat-sized gem. 

The diamond* could be 
used as heat distiputurs nn 
microchip* ur optical compo- 
nents for megawatt laser*. 



SCHENECTADY, NY— 
Nut only are diamonds the 
hardest things on Earth, 
t hey Ye also the best at con- 
ducting heat. y; j — ■ T J /- ■":! 
Electric chemical engineers 
have forged superdiamenda 
that outperform their natu- 
ral counterparts. 

The new gem e 
conduct heal 60 
percent better, and 
an> m i transparent 
that they absorb 10 
times murelaiseren- 
ergy without de 
generating into 
graphite. 

These proper- 



DIAMOND 

ra^vpfP 
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Tank Antenna Tester 



FORT HUAt/HLtCA, AX 
—The Army has a powerful 
new tool to determine how a 
Vehicle's geometry affects 
the performance of its com- 
munications antenna, 

Georgia Tech designed ant I 
built an outdoor compact an- 
tes ui a range, believed to be 
l he world's largest, for Lho 
Army's Electronic Proving 
Ground. The range consists 
ufa 75-ft.-dia. parabolic re- 
flector and a hydraulic posi- 
ti o n ere a p able u f gr i p pi ng 
and rotating 70-tun tanks 42 
ft. off the ground. 

A ieedhorn ul the ba.se uf 



the positioner bounces sig- 
nal* ufflhe reflector back to- 
ward the target, Serrations 
at the reflector's edge en- 
large the “ipiiet zone* 1 Lthe 
circle uf clear electromagnet- 
ic radiation projected by the 
reflector l, enabling entire 
vehicle* m be listed. 

The Army plans to use the 
range to tesl communica- 
tions at frequencies up to \m 
(1Hz ami tu examine radar 
c r uss sect it 1 1 ss of arm< m-t 1 ve- 
hicles itnd autrstfL l ^u I 

Huge parobcJic reflector bathes 
tank in mcElowives to check ve- 
hicle'! Amerind performance. 
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M0N1ANA ON ASTRQUTE 





Astro Lite power will protect you with 
fast, reliable starts. 

“Astro Lite has a great starting line- 
up of powerful long-lasting car, truck, 
marine and motorcycle batteries, 
“They’re made to give you fast 
starts, year after year. 

“So get on to Astro Lite yourself." 



to share it. For example, getting off 
a fast start is really important. On tl 
field, or off. Off the field, 1 count on 
Astro Lite Batteries to get my cars 
and trucks started fast. 

“Nowadays, no one can afford 
to be sidelined by a weak battery. 



Joe Montana 



HATfQNW IOE UMiTfiVt WARHfiNtt 

1 - 300-238 2870 

■Mk<!d ^ JlNlitf JLll4Kfe*l9 l- NC , WmrWi T*d JfeHh 



For a dealer near you call 1-000-238-2670. In Tennessee call collect 901-345-5994. 
Joe Montana tor Astro Lite on ESPN, CNN, WTBS and USA networks. 



* . rr V* . II 



■ft I 





“Best -BuiLf r.Lum based on an a wrage of consurnerreparted problems in a series of survey of all "ai-'EKi models cfcaij^ied and built in North America. 

Sates by Division, *EPA Highway Estimates for 3991 E40D transmission va. 'SO C-S tnosuraaD in E-I50 4 k 2 with 4;9L engine. Actual mileage may vary, 



25 % Better Mileage Just Wasn’t 
WeTaught Our Newest Automatic 



Enough. 

Transmission HowTo Read. 







Ford Trucks. 

Tire Best Never Rest. 



electronic four-speed automatic transmission 
for light trucks with a unique sensor system, 
EEC-IV. 

As you drive, it reads. EEC-IV continuously 
processes important information; the trans- 
mission temperature, the engine speed, and 
even the altitude. 

How good a reader is it? In over a million 
miles of testing, this transmission demonstrat- 
ed its overdrive gear durability, smoothness, 
precision, and, of course, its fuel efficiency, 
with exceptional consistency. 

Wait'll you read the sticker. Check the price 
of a full-size Ford pickup equipped with this 
transmission. You II find advanced technology 
can represent a surprisingly good value. 



For truck buyers, a significant improvement 
, in fuel economy is good news* 

But Ford wouldn't rest until we had tur ned 
! "good" into "our best ever” 

That’s why we developed an advanced 




Buckle up-logether we can save lives. 



THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH. 




Buck Smith hasrft changed his overalls 
since he was fifteen. 




Buck says you don't change a classic just to change it . II you 
can't make it better, leave it alone. 

Buck feels the same way about changing his denim overalls. 

They're made ol 100% cotton with features like 12 oz. denim that's 
triple-stitched at the main seams and bar tacked at all the vital stress 
points That's Carhartt tough, the longer you wear Ihem the better 
they feel. As far as Buck is concerned it's the unchanging Carhartt 
quality that counts. The same goes for our growing tine of pants, shirts, 

ISmfeg ' 011(1 Rugged as the men who wear them! 

Then! why Carhartt is Buck s brand . And he's not about to change. 

For your nearest Carhartt retailer, call 1-800-247-2322. 



i‘ i ? ; 






car * 3 



rtt 





Editor's note — A ecvnts rapidly unfolded in the early days of the latest Middle East crisis, 
uncertainties flourished As the Unified Scutes depluyvd elements of its ( Wj frn l Cuntmtirril 
Itn f/t’r Cell . H NanU rpjr Schu^r^kopf U-i allied PHI Tj i r^.s vJ f fn JOJ fl £/ S', /b™ W 

South Arabia, and as Britain and other allies committed warships m the Persian Gulf rii ■■ 
u 'arid h eld ifs breath wondering whether the Bagh dad Bu teher, preside ut tiaddtt at H us&e m 
p if Iraq, would dart crass President Bush \ "line in the sand." 

A s _w i u read this . it's a few months later and you may already kmne th r an an er In that ques- 
tion .Buit n the early dby s of the conflict , ow ha rd fact stood au f in sharp relief upa t nsi all th t 1 
question marks The US Navy's earner-based F-14# uould put the teeth tn our effort# to 
isolate th$ Iraqi menace Before the pr*' sent conflict t tooA shape , we embarked on a mtxsmn fri 
h'arn mare about this remarkable aircraft. For 1 1 m \.Mt Mfk HAS ]l'£ traveled to Miramar i\ r a - 
i«J Air Station in California , Fitfhtertvwn USA, to dtSCVS* fighter tactics with F ft refer, 
ans. In El Centra, California, Ur flew with the cream of natal aviation — the Blue Angete. 
then made our Wav to the Mediterranean to conduct interviews aboard the USS Tbi-HM^un- 
El i uMi-t ell . on e of A jti erica '.v nvu est X imi Lz-cJa.™ aircraft carriers A long th e wa y. u v discor. ' ■ 
Cfcd U'hfit it itih'' to operate on the front lines of a constantly xht ft mg ploy trip field . 



BY TIM COLE 

• Pilot Chip "BifT King and Radar 
Intercept Officer John "Fozzi" Miller 
are strapped into u screaming terror 
called a Grumman F-14A Tomcat. 
The twin-engine Mach 2 air superior- 
ity lighter strains :it the shuttle of cat 
number one un the heaving deck of 
USS Theodore Roosevelt. We are 
steaming "some where in the Mediter- 
ranean," projecting power, deterring 
aggression, prepared every hour of 
every day to sail into combat — and to 
prevail. 

Chip's left hand advances the dual 
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Canter operations mnpllng: top, a 
Tomcat with wings fully swept for 
speed patrols the zky Above the US5 
Dwight D. Eisenhower, one Of the 
latest ^generatkin Nimliz<\ais 
tflTltn; above, wtth wings spread 
for maximum lift, an F- 1 4 sprints off the 
foredeck of the USS John F, Kennedy; 
right, night deck crew Installs an 
alr-tOnOlr missile on an F H'i 
underwing launch rail; below, the 
Kennedy * combat Information center 
coordinates operations aloft. 




synchronized throttles pasl full mili- 
tary power suin' “burner/' and the 
Lwin TF-oh turbo fans emit a white- 
hot wail in response, their nozzles 
squeezing the thrust into a blinding 
venturi of fire. A final salute to the 
launch boss positioned in the bullet- 
proof bubble behind the foul line and 
Biff anil Fozzie brace for the heart - 
Mopping it-second ride to TRV plung- 
ing bow. 

And then they're gone. 

The g- forces built I in an instanL, com- 
pressing the To meat V pilot^adar- 
intercept-offirer i RIO) team into 
their ejection seals. Sometime be- 
tween heartbeats, the shuttle speeds 
down the catapult slide* dragging the 
60 p lKMJ- pound F-14A with it. Its occu- 
pants fed in lheir guts that idle* teat- 
ing mixture of sudden power — 
and the nerve-fraying realization of 
losing, then regaining, control — as 
the Tomcat hurtles into space toward 
an unseen threat approaching the car- 
rier’s fighter umbrella. 

Men and machines 

Biff and Fozzie — and the long-legged, 
superfast, musclebound aircraft Lhey 
fly — are on the cutting edge of Ameri- 
ca's response to worldwide conflict. 
Carrier battle groups form the heart 
of America's maritime strategy of 
forward defense— placing men and 
machines at the epicenter of global 
flashpoints from the Gulf of Sidra to 
the Gull of Oman off Iran, Function- 
ing independently in international 
waters, aircraft carriers demonstrate 
resolve during the brushftre incidents 
that characterize our times. 

The sharpest arrow' in this formida- 
ble quiver is the F-14A — the Tom- 
cat— with bey ond -visual- range air- 
to-air missiles like Lhe Phoenix and 
the all-seeing AWG-y radar, probably 
the world's most formidable fighter. 
More importantly, fur nearly two de- 
cades, the F- 14 A Tomcat has been the 
first to fight and has repeatedly prov- 
en its mettle in actual shooting inci- 
dents. 

Congress has given Grumman the 
go-ahead to extend F-M production 
with the F-14D P equipped with Gen- 
eral Electric F110-GE-4Q0 turbofans p 
a more reliable, more powerful vari- 
ant. The D version's Hughes digital 
AN/APG-71 radar will offer faster 
data processing imd monopulse angle 
tracking that will allow the F-14to 
continually scan lhe skies for threats 
while maintaining positive luck-on of 
multiple bogies. Equipped with the 
Phoenix mircilfe — and later the AIM- 
120 advanced medium- range air-lo- 
atr missile— the F-I4D will extend the 
lifespan of the world's most capable 
air interceptor into the next century. 
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Secretary of Defense Richard Che- 
wy is hoping that with the addition of 
the new D versions,, the current sta- 
ble ofF-MAs on 14 aircraft earners 
will provide sufficient firepower be- 
fore the Navy version of the Ad- 
vanced Tactical Fighter comes on 
line. McDonnell Douglas F/A-18 Hor- 
net strike fighters have assumed a hy- 
brid ground-attack/air superiority 
role, which will help ease the strain on 
America's readiness. But until the na- 
val ATF becomes operational, the F- 

IFF ANTENNA rUHf DATA LINK 



FUEL 

TANK 



Twin lurtiorari engines, iwlng-wlngs for a II night 
regimes and ultr^urable landing gear give tfw 
F-I4A remarfcafile versatility, 
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14 will be minding the store on the 
worlds oceans. 

This task is made easier by the in- 
herent capabilities of the F-I4 ? a re- 
markable example of high-tech 
engineering for the purpose of defeat- 
ing air threats to the carrier battle 
group, or providing air cover for at- 
tacking A-l> bombers . 

Twin Pratt & Whitney TF-30-P- 
412A afterburning turbofans provide 
20,900 pounds of thrust per side. A 
Mach 2,4 maximum speed means rap- 
id intercepts of an incoming adver- 
sary well outside antiship missile 
range. A secure UHF dataiink from 
surface-based combat information 
centers or orbiting E-2C Hawkeys 
AW ACS augment the F-14A p s pre- 
engagement and targeting prowess. 

During an actual encounter, vari- 
able geometry wings, which automat- 
ically adjust to a given flight regime, 
add versatility through all phases of 
fighter flight from high-speed inter- 
cept to low -energy maneuvering dur- 
ing eyebalUto-eyeball dogfights. 
Equipped with the remarkable AIM- 
64C Phoenix system, heat -seeking 
AIM-7 Sparrow' and radar-guided 
AIM-9 Sidewinder anti-aircraft mis- 
siles, the F-14 packs sufficient punch 
to destroy opposing aircraft with a 
single shot. 

Key to this combination of a swift, 
nimble aerial platform and e power- 
ful, smart missile is the proven and re- 



liable analog AWG-9 radar system, 
which can detect and Lrack up to 24 
targets from SO ft. off the deck to 
80,000 ft* high, well beyond visual 
range. Handing data off to its comple- 
ment of Phoenix anti-aircraft mis- 
siles* the AWG-9 can assign firing 
priority and unleash up to six missiles 
on six different targets simultaneous- 
ly. This ability to strike from well out- 
side the missile range enjoyed by 
moat Eastern Bloc aircraft enhances 
the F-14's survivability so it can re- 
load and get back in the fight. An M- 
6IAI Vulcan 20mm Gatling gun gives 



The radar-1 ntercept-offlccr portion In the 
F’ HA h a highly sophisticated nerve center 
ror target, navigation and other data, me 
ftJO directs the aircraft Into portion for 
weapons release prior to a dogfight 

the F-14 considerable firepower in 
tight, tactical engagements. 

Flying the intercept 

The key to this powerful weapon in 
America's seagoing arsenal b the pi- 

lotvRIO team that flies and lights. 
They act within the rules of engage- 
ment, strict guidelines that must be fol- 
lowed in the event of hostile contact. 

"T ft daytime, it p s not all that bad. 
But on a dark night in bad weather 
with no moon, that angled deck looks 
awful small on final approach. There's 
very little room fur error. It still 
amaze$ me that we do w'hat we do. We 
can launch and recover aircraft in all 
kirnb of situations. We can even do it 
without communicating or radiating, 
which would reveal our position. No 
other navy in the w r orld can do that," 
says pilot Chip King. 

Launch, recovery and the political 
environment shape the essential task 
that confronts the pilot/RlO team. 
Running the actual intercept and 
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eliminating the threat engages their 
time aloft. Defeating an aerial adver- 
sary can be divided into two phases 
— pre-merge t or outside missile 
range, and post-merge f within missile 
and even gunnery, range. The 
intercept begins when the radar in- 
tercept officer in the backseat directs 
the pilot to fly toward the target. 



Centerpiece of the backseat RIO 
position is the detailed data display 
ODD) that offers radar and infrared 
target returns. The tactical informa- 
tion display <TID) directly below it 
shows computer-processed target 
and navigation data or television im- 
agery if a TV sight unit has beet! in- 
stalled in place of the infrared unit. 



The T V can be aimed by the AWG-G 
radar, reaching out to visually identi- 
fy and verify targets before a kill. 

The RIO uses a centerline joystick 
to direct and adjust the AWG-9 anten- 
na scan pattern. Targets can thus be 
tracked while scanning for additional 
threats. In this pre-merge scenario, 
opposing aircraft can be fired upon be- 
fore they come into view, well outside 
—some say twice— an adversary’s 
missile range. Other factors, like pre- 
cise navigation, adequate communi- 
cation to shipboard command 
authorities, identification friemi-or- 
foe, secure datalinks from ground or 
aerial sensing platforms, complicate 
„ the scenario and make any air-to-air 
% fight a white-hot, split-second duel, 

£ Dogfighter 

5 I f an encounter progresses beyond 
i the merge point, the pilot takes over 
? to position the aircraft for a Sidewind- 
er or Sparrow shot while the RIO 
"checks six,” visually identifying any 
threats coming from behind. Using 
aggressive stick and rudder piloting, 
the front -sealer uses the full range of 
the F-14's envelope — along with 
equipment like the air combat maneu- 
vering (ACM) status panel and other 
instruments — to go in for the kill. 
ACM gives the pilot weapons status 
indicators, hot trigger tights and oth- 
er crucial information. Most of the air- 
craft’s visual dues during a dogfight 
are located on the head-up display 
projected on the windscreen, and the 
most important element of ACM is 
the master arms switch, which en- 
ables the aircraft’s armament. 

It’s natural for a fighter pilot to 
have a special regard for the platform 
he drives* Rut F-14 pilots have a 
deeper affection for their steed. 

As one pilot puts it, "Look at how 
we treat that airplane. Cat shots. Ar- 
rested landings. Thousands of them. 
We beat the hell out of it,” 

And the Tomcat — America’s en- 
forcer — -j ust keeps on flying. m 



The Score So Far 



Grumman F-I4A 
(right | during 
Phoenix mJsaHc 
firing exerd*. 





Libyan MIG 23 
| (eft | of the type 
downed In 1989, 



# Coming into the current conflict wHb 
Iraq, the F-14's record stood at 4 and 0 
when dogfighting For keeps. But the 
plane has yet to find a real test of its 
abilities The Soviet- built MiG 23s and 
Su-22s are known to be somewhat 
slower and less manueverabia than 
the f-14. And Libyan pilots are gar- 
bage truck drivers compared to U.S. 
Navy aviators. 

The Tomcat's two most recent vic- 
tories came in 1 9B9. In defiance of 
Muammar ai-Qaddafi's declaration of 
a "line of death," an American task 
force steamed through I he Gulf of Sid- 
ra to keep international sea lanes 
open. Libya launched two MiG 23s at 



the carrier USS John F. Kennedy, 
which sent two F- 1 4s to intercept. After 
repeatedly trying to dodge the oncom- 
ing MiGs, they lired two Sparrow mis- 
siles, which sailed clear of their 
intended mark. The F-I4s then 
downed the bogeys with a ihird Spar- 
row missile and a Sidewinder. 

Eight years earlier, the Libyans had 
provoked an even more 1 -sided skeet 
shoot, when one at a pair of Su-22s ac- 
tually fired a missile at a pair of Tom- 
cats. The response was swift and su re. 
Ore minute, and two Sidewinders lat- 
er, both of the Soviet-built planes were 
blasted out of the sky. 

—Abe Dane 
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Rea! people take the Jacocca challenge and evaluate identical Japanese and 
American branded cars. Guess which they prefer. 4 



BY RICH TAYL OR. Conu 



Jiinq Edrtor; PM Photos by Humph rey SutTur i 



* Li* [.uticcagoL us intp ihft/'Six month.-, ago, 1 he imis-huill M lEsuliishi Eelijwte with the identical 
ChrvKlpr chairman started ut> j±il v<n‘t istn>^ earn- Hy mouth Laser. We also paiml Lht j Kdii^i; 4x4 
luigii that'* .••sill «ui»g on. Mr. Ia'«a‘s with the Eagle Tuluii ix 1. Ami wepaiiyfl Uu Japa- 

■‘Twn cars cun*- iiffiht .^nm assembly line in the ntsv-built Mitsubishi Mirage aiuf i<lenlic#l 
-aim- Ajiu*ru;t» plant . A .Jupamw immeplsibe got-,- Eagle Summit , 

mi mic, mi American nameplate mi the other. and Torfee if Mr. lacurcaY theory hu Id* true fur other 

iJi" people prefer the Ju|iiirii<!t«'H-rsjrm! We\ not manufacturers besides i :hryder t we paired Toyo- 
to gel people to w uke up to the truth!" . 

Who uililrl rf^ilsl a ubaliellgtjjlik'e that'.' 1 We gath- ^ T' 

tifeii together six (jails ul>!ii| l^carpmsUH^,. 1 * \ - f i JJm 

I fiat are built in 1 he same factory by the same > -- ■ 

twirbhi hut mi hi by both M.AavMit ‘ 4 i* Ok 

■and u Japanese company. » 1 jfl. v. * 

Tu test Chrysier't- prod- * *1 ^ 

tiLlsi. iw paired the IlJi- > Wft 
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La's California-built Corolla with the 
Geo Prizm, btlilL on the imtne assem- 
bly line but sold by Chevrolet dealers. 
We paired the Japanese-built Isuzti 
Impulse with t he identical Geo Storm, 
And finally. We paired the Canadian - 
built Geo Tracker sjwrt/ utility with 
its twin, the Suzuki Sidekick. 

To test Mr. lacocca's theory s we 
gathered a cross section of hl real' 1 
Americans of every age n income and 



education level, with a variety of 
automotive experience {see "Real 
People Test Crews *' below), Twelve 
testers drove the cars “blind 1 '— 
all the emblems were covered — 
and tlid n't know which car in each pair 
was which. Every tester drove a 
Standard driving loop in each ear, 
then filled out a rating sheet on that 
car. and finally, picked the 3 one they 
preferred from each pair* 



Our second group nf \2 testers — 
the M branded*' group— had virtual- 
ly identical demographics to the blind 
group, but this time all the emblems 
were visible so that the group knew 
ahead of time which car in each pair 
was American and which was Japa- 
nese, They also drove each pair of cara 
over the same driving loop, filled out 
their rating sheets, then picked the 
car they preferred from each pair. 



Real People Test Crews 



• We managed Ed assemble a true cross 
section of American car buyers for this test 
— and Iwo matching groups ol them, be- 
sides. Each group consisted of si* men and 
six women. Our "blind' 1 lesi crew had an av- 
erage age erf 40H years , the youngest was 
25, the ddesl 61 . Some were single, end 
some were married- They had completed 
an average of 1 5Vi years of schoolingr-col- 
lege graduates, in other words— though 
some had gone only as larasa high-school 
diploma, while others pulled up the average 
with advanced degrees. 

They drove an average of 23 .330 miles 
per year and averaged 2. S3 cars per house- 
hold. Nine of them owned domestic ears, six 
owned Japanese cars and five owned Euro- 



pean cars. One eclectic buyer owned half- 
a-dozen cars, built all around Ihe world. 

Among the cars these testers listed as 
their primary transportation were a Jeep 
Wrangler: Chevy L Datsun, Ford. Toyota and 
international pickups, a Mitsubishi Montero 
and 10 assorted sedans, most built by 
Chevrolet and Ford, Their most unusual 
care were a 1974 Mercedes- Benz StC and 
a 38 Plymouth sedan. In the past, they've 
owned a wide variety of machines, including 
an AustimHealey, an AMC Javelin and a '53 
Dodge Power Wagon. 

Our 'control" test crew also consisted of 
six man and six women, with an average 
age of 38; the youngest was 21 , the oldest 
61 . Some were single, and some were mar- 



ried. They had completed an average of 
1 5v& years of school, drove 19,000 miles 
per year and owned 1 .91 cars per house- 
hold, Nine of the testers owned domestic 
cars, three owned Japanese cars, and five 
owned European cm. 

Among i ho cars they listed as primary 
transportation were a Jeeg Cherokee ; Ford. 
Dalsun, GMC and Chevy pickups: an Isuzu 
Trooper and nine assorted sedans, Includ- 
ing Ford, Chevrolet, Volvo, OWsmoWle and 
Buick, The most unusual car was a 1958 
MGA h though like the blind group, they've 
owned a wide variety of cars over the years, 
including an Aston Martin D 0-6, a Jaguar 
XK-1 40 and a Sunbeam Talbot 

—Aar* 
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None of the testers knew the price 
of any of the ears — only that each pair 
was ‘'competitively priced.” 

The results? Well, overall, our 
blind group preferred Ihe Japanese 
versions of our test tars by 64 per* 
cent, while the branded group, which 
knew which ears were which , pre- 
ferred the American versions by 58 
percent. How do we account for this 
difference in preference? 

Well, after debriefing our testers 
for hours, we concluded the difference 
is that a majority of our testers are pa- 
triotic American citizens. They want 
Lo buy American whenever possible, 
and they're beginning to turn against 
Japanese products. When they didn't 
know which nameplate a specific car 
wore under the tape, they most often 
preferred the Japanese version be- 
cause of minor styling, equipment or 
performance differences. But when 
they did know the name on the hood, 
they were mure inclined to pick the 
American model. 

This is precisely the opposite of 
what Mr. lacocca is saying. He con- 
tends that Americans think so highly 
of Japanese products that they’ll buy 
a car just because it says Mitsubishi 



rather than Plymouth on the hood. 
Our test suggests just the opposite: 
Americans prefer the Japanese inter- 
preUtion of these cars, but they 
would buy a Plymouth rather than a 
Mitsubishi because they perceive it as 
an American car and want to “Buy 
American." 

Test No. f 

Our first test paired a Toyota Corolla 
LE sedan and a Geo Priam GSi Our 
Corolla was a 4-door notchback, and 
our Prizm a Indoor hatchback. This 
particular Prizm also came with a 
slightly higher level of trim and equip- 
ment. These t wo cars were n ot identi- 
cal. Many of the trim end interior 
parts on the Prizm were different 
from the Toyota. Both care were built 
in the GM-Toyota NUMM I joint- ven- 
ture factory in Fremont, California, 
on the same Toyota-designed chassis. 

Our hlind testers preferred the Co- 
rolla to the Prizm 8 to 3, with one “no 
preference,” Our branded testers 
preferred the Prizm 5 to 5, with one 
“no preference." Just the opposite of 
what Mr. lacocca contends. That's 
very' interesting. 

At the test track, where our own 



Everybody gets Into the act bn thli one. 
Professional testers push the can to their 
outer limits, while ordinary motorists rate 
the vehicles from their own personal 
perspective. Pairing GM and Ovyder 
nameplate vehJdes against Identical 
Japanese branded ones In 'trilnd" 
comparison tests showed a preference 
toward the latter. 8ut the bottom line Of 
the whole exercise Is that we beat the 
lacocca challenge. 

professional race re did the driving, 
the two cars were as alike as two peas 
in a pod. Although the Prizm theoreti- 
cally has an extra 28 bp in GSi trim, 
we couldn’t find it. Most of our testers 
thought the Prizm was subjectively 
slower than the Corolla, too. 

The only noticeable difference was 
that the Prizm was significantly fast- 
er than the Corolla in both our slalom 




A cross Section of buyers p re f erre d to buy 
American when brands were visible. 
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and skidpttd tents, Why? The Prizm 
wa? fitted with sticky 1S6/60HR-1S 
(ittodyear Eagle GT tires, while the 
Curnlly came with inetliucre InvicU. 
GL P17S/70R- 13 M + S all-season 
tires, which are tine cm the street but 
slow' around a test track. 

Overall, both test groups thought 
the Corolla was “a nice, Light driving 
car, very responsive to the road." 
They also applauded the "clean, clas- 
sic, almost European styling” and the 
“excellent quality of most compo- 
nents." but complained about the lim- 
ited headroom, uncomfortable seats, 
cramped interior and the oil dipstick 
located cm the back side of the engine. 
"Impossible to find,” they noted, “and 



when you do, you'll burn yourself on u 
hot engine," Summing it up: "A 
straight forward ear with few gim- 
micks, but nice looks, a solid ride and 
quiet quality." 

Our hatchback Priam was equally 
praised for its road manners and build 
quality, but our testers found it noisi- 
er than the Corolla, “banal” in exteri- 
or styling and ‘Impossibly cramped” 
on the interior. As one wit w rote, 
‘‘Would make a good small family car 
if the back seat was big enough for 
children.” 

One design-conscious tester found 
the Prizm controls and instruments 
“an inelegant, overdesigned array of 
knobs and levers that is not only an- 



noying anil silly, hut fraudulent.” tin 
the other hand, everybody loved the 
Frizm's “sexy shade of red" paint . 

Ten No. 2 

Next we paired a literally identical 
Mitsubishi Mirage anil Eagle Sum- 
mit. Our 1990 models were built in 
Mizushima, but 1991 models wilk-ome 
from Diamond Star, the Chryslcr- 
Mitsubishi Joint-venture factory in 
Normal, Illinois. These were notch- 
bnck sedans of about the same size 
and performance as the Corolla' 
Trizm. The only discernible differ- 
ence between the Mirage and the 
Summit was the color. 

Our testers split the difference. 
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telni Input* | l| wa paired wfth Geo 
Storm |H|. Plymouth liner ( fl) with 
WltxiWihi Ecflpie 1 1 Ot jmS Geo 
Tracker E HJ *rfth Suzuki Skfekk* 1 1 Zf. 



The blind testers favDpetl the Mirajjt 1 
ti tti 5 wit)] one 'no preference.” The 
branded group voted >» to S far the 
Engle with one “no preference.” Mi- 
rage versus SuijimiL: ii draw. 

This is as ii should be, since the cars 
arc identical except for the name 
badges, There's simply nothing to dis- 
tinguish one from the other, and en- 
couragingly, that’s how "Ur testers 
saw it. Compared to the Corolla 
Prizm, however, the Mirant Summit 
was definitely second rank as far as 
both of our test groups were con- 
cern ed , ‘Bad ly ni ad e car w i t h |j u or 
susfH'iLsiiiri Jim L shocks" was a typical 
comment, along with, ,J Nm t he kind < >f 
car I would like to own, noisy and 
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wobbly. 1 wouldn't want my wife or 
family in a air like t hisT 

Test No* 3 

I T thi- Mirage Summit was n tlisap- 
pomtment + Diamond Star mure than 
made up for it with the J -wheel-drive 
Eagle Talon TSi and Mitsubishi 
Eclipse (tKX. Al $2U.IHI0 t ihese were 
the-! mast expensive ears tested by our 
group, and also the best. By fur. mir 
testers' favorites. 

Significantly, these are the specific 
cam that prompted Mr. lacoeeaV 
comments, and once again our results 
are just the opposite from his theory. 

Uur blind group picked the Mitsubishi 
EdipseGSX IHiHiavorthe Eagle Tal- 
on TSi with four “no prefer- 
ence, 11 while our branded 
group voted a draw ;U 5 In a 
w ith two "mi pri‘fe rente . 11 

This would seem to indi- 
cate that American buyers 
prefer Japanese tars when 
they aren't identified as 
such, but prefer the Ameri- 
can brand when they can 
read the nameplate. 

In either rase, w — and 
our testers — were totally 
taken with the 4-wheel- 
drive Eclipse ThI™, It dues 
suck gas n but you get so 
much in return. At the 
track, the turbocharged, 
inter cooled , do ho 2. (Miter 
capped from i\ t n 60 in just 
river <i seconds and through 
(he quarter-mile in the 15- 
second range at over 9d 
mph. Top speed: 1 Id mph, 
give nr take. That's Mtis- 



ti.J-ir wanted dine 
fl’ 7.1 -in tifum 



1 1 4-in vcinipri cisi7 
R diwi 



tang GTCamuro Z-2S territory, and 
absolutely remarkable performance 
fnr a 2-liter car ihat weighs 2 1 00 
pounds No wonder the Talons have 
won just about every Showroom 
Stock race 1 hey’ v e enters 1 . 

Handling wit h 4-wheel drive is un- 
canny . The Edinse Talon pouted 
some of the beat slalom figures we + ve 
ever seen, though the skid pad num- 
bers w ere surprisingly modest given 
[he cars' sporty natures and their 
aggressive C midyear Eagle GT4 
ratifrSSVHlti tires, Overall* uur pro- 
fessional testers wore impressed* 

So were our amateurs , jj e ar No. 5 is 
flawless." wrote one impressed test- 
er, “Perfectly assembled and a joy to 
drive/ “Perfectly wonderful/ echo- 
ed another. "Seems like an extension 
uf my btrtly, 1 wanted to go like hell!" 
Interestingly, all of our testers p men 
and women of all age groups* found 
the Eclipse anti Talon to be desirable, 
vri I h no 1 1 raw backs e s.i\] >L then h v it ►us 
"Eit- of being a sport* car cramped for 
more than two people. 

Test Noi 4 

Although built m (hi- sa me Fuj jsawu 
factory on the same basic chassis 
body drivetmm I sum's Impulse and 
Gco'sBtorm are actually quite differ- 
ent . The front and rear styling is Lo- 
udly unique to each, and (he Lotus- 
tuned suspension on the Isukli is, 
theoretically, mure perfondatlee-ori - 
ented than that under the Sturm. 

Surprisingly, at the track the Lcmis 
suspension made nrh meuEurabta dif- 
ference. The Storm and Impulse [Miwt- 
ed absolutely identical performances 

tPFfHAi Orr-rj i’ll fnup u \ > 
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TECHNOLOGY 



NEW GAS I 
HYPE OR HOPE? 




emissions 



Oil companies are slugging it out 
^ with big claims about gasolines that deliver 
cleaner air cleaner engines and better performance 
But how much of the claims are for real? 



BY CUFF GROWER 



9 CaEI it gas wit b- 
out guilt. Pump up 
m your tank with one of 
f the new reformulated 
blends, and you'll not only 
go a couple hundred miles 
down the road, you'll dean 
up your engine and the en- 
vironment too. Why, we 
haven't fell so global friend- 
ly since we quit using aero- 



dent Bush and Southern 
California regulatory 
among others, for cleaner- 
burning alternative fuels, 
such as methanol. Right 
now, a House-Senate eon- 
| fere nee commi ttee is look- 
I ingai a broad re vi sion of i he 
: Clean Air Act, which could 

^ 1 result in restrictions on the 
-1 sale of gasoline in areas with 
the iHioreat air quality, and 
require carmakers to come 
up with alternative -fuel ve- 
| h ic tes, Su ch a pros pact is re - 
garded with little joy by oil 
ami :iiHO internals, as both have siz- 
able investments supporting the tra- 



sol hair spray to stop H 

punching holes in the upper jPjlfcj 
ozone layer. 

Right now, there are at 
least nine oil companies BlS 

jumping on the reformulated hand- 
wagon — the latest wxinkle in the gas 
wars — with brands such as Shell 
SU20G0E and Areo EC-1 Most 
promise higher octane, more rlet^r- 
gents for cleaner engines and lower 
emissions. 

Lower emissions? Before we start 
hand i ng out S ierra Club awards { ^ the 
oil companies, bear in mind that big oil 
was feeling big pressure from I Ves.i 



Gai stations like 
thh now d^m 
to dispense fuel 
ihai Is more 
Friendly TO the 
environ merit. 



d it iona I automobile, 

1 f ■'< m rt een oi I compan ies and the Big 

[I Three domestic carmakers have 
1 joined forces in a mull] mi llion dollar 
l tat- ant i > conference to evaluate a vari- 
ety i if gasoline blends for current and 
I fm urc cars and trucks, w ith the tar- 
j get iif reducing emissions that are 
harmful in themselves or those that 



4B 
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may contribute to smog. One of the 
problems faced by the researchers is 
that there are some 130 different hy- 
drocarbons coming out the tailpipe 
when gasoline is burned, posing the 
question: Which of these has a direct 
impact on smog formation? The car- 
makers also want to be sure that the 
new reformulated gasolines 
don't compromise vehicle 
performance. 

The reformulated 
gasolines are just 
that — refor mu !a- 
tions. There are no 
wonder ingredients 
nr new technologi- 
cal breakthroughs 1 
involved here. What 
the refiners are do- 
ing essentially is re- 
shuffling the mix of 
hydrocarbon (mol- 
ecules of hydrogen 
and carbon atoms) 
components pro- 
cessed From crude 
oil that make up 
their gasolines. 

Then they add de- 
Lergent packages 
and other ingre- 
dients to give gas 
certain desirable 
properties, such as 
retarding gum for- 
mation and a re- 
duced tendency to 



absorb water But gasoline is a highly 
complex product, so Lhe refiners have 
to tie careful, ForeX simple, tinkering 
with the blend for tower emissions 
might adversely affect octane. 

Hydrocarbon hangover 

Tailpipe villains on the emissions “hit 
list” include carbon monoxide (CO), 
benzene, oxides of nitrogen and hy- 
drocarbons. Hydrocarbons are a 
double whammy because they also 
evaporate into the air when gasoline 
is stored, pumped into cars and 
passed through the fuel system itself. 
Most cars are equipped with fuel 
evaporative systems to control this 



problem, but 
the volatility of 
some fuels in hot 
weather is enough to 
overpower these evap- 
orative systems* 
Gasoline volatility is 
measured by Reid Va- 
por Pressure (RVP), 
which is measured at 
60“ F. The law re- 
quires gasoline to 
meet certain RVP 
sped Heat ions , but 

the new gasolines 
come in under the 
specs by a point or 
more by removing 
some of the butane — 
a light hydrocarbon 
—from the biend. You can 
see butane evaporate as a 
wavy-loo king vapor that es- 
capes from the filler neck when 
you tank up. Since butane helps 

octane, the refiner may also re- 
move some of the lower octane com- 
ponents in the blend to maintain the 
octane average. 

Reduced vapor pressure gasoline is 
a seasonal product marketed in the 
summer when temperatures are high 
and the sun is strong, promoting pho- 
tochemical smog formation. Some oil 
company spokesmen admit, however, 
that the product may cause hard 
starting problems on cold mornings in 
certain northern areas. 

Benzene, a known carcinogen, is 
another pollutant the oil companies 
are trying to control. U sad us a blend- 
ing ingredient to increase octane, the 
amount of the benzene added to pump 
gas is being reduced in some brands. 
But that's only a partial solution, 
since some of the higher aromatics in 
gasoline produce benzene as the fuel 
is burned. 

Reducing CO levels is handled in 
the combustion chamber by adding an 
oxygenate to the blend. Oxygen is re- 
leased when it burns, which in turn 
combines with the CO tu form carbon 
dioxide (CQ?h Methyl-tertiary-butyl- 
ether (MTBE) is the oxygenate of 
choice among most refiners. Made 



from methanol, the 
additive is also high in 
octane. One problem is 
that €0 reduction benefits are 
significant only in older vehicles not 
equipped with closed-loop emissions 
controls. That's because older vehi- 
cles tended to run on the rich side of 
the optimum fuel/air ratio, producing 
an abundance of CO. Newer car sys- 
tems monitor the exhaust stream and 
automatically adjust the fuel mix for 
optimum combustion, leaving little 
room for improvements from refor- 
mulated gas. 

Injector protector 

Before the new gasolines were clean- 
ing up the air, the old gasolines were 
cleaning up your carburetor. Some of 
the more unstable components in gas- 
oline tend to form gum when exposed 
to a hot surface. Early detergents 
added to the fuel were primarily sim- 
ple amines. They Worked as a surface 
active agenL, attacking dirt and gum 
in the carburetor with a dispersi ng ac- 
tion similar to the action of laundry 
detergent. 

A new problem — injector fouling 
— cropped up in 1985 with the intro- 
duction of port fuel injection. Since 
fuel injectors are closer to the hot 
combustion chamber than a carbure- 
tor. the detergents in use were essen- 
tially vaporized before they could do 
the job of attacking the gum and dirt , 
and coating the surfaces to retard ad- 
ditional deposits. Carmakers failed to 
see the problem coming because in de- 
veloping these fuel-injected engines, 
they used an industry reference fuel, 
called Indolene, which happens to 
have a high detergency. Pump gas, 
unfortunately, did not have Indo- 
le tie's cleaning power, so systems that 
worked in the lab tended to clog in the 
real world. Borne sources also hint 
that the oil companies cut back on the 
detergents in their blend to save mon- 
ey. This aggravated the problem, 

The solution was to attach the sur- 
face active agent to long molecular 
chains (polymer amines) that are 
more heat stable and effective at high- 
er temperatures, The new detergents 
cleaned fouled injectors, but caused 
new problems by carrying dirt down- 
stream to intake valves. There, even 
higher heat again caused the deter- 
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HEW GAS 



gents to break down* leaving the 
valves plated with dirt. 

Once again the blenders length- 
ened the molecular chains in the de- 
tergent package to give it the staying 
power necessary to carry the deter- 
gent fpolybutene amines, polypropyl- 
ene amines and polyether 
amines* to name a few) 
right to the combustion 
chamber. The latest deter- 
gent additives are able to 
remain liquid to flush and 
coat the hot valve and port 
areas. Most amines or addi- 
ti ves require a high molecu- 
lar weight carrier oil to 
carry the detergent past 
the intake valve. Others 
like the additive Hess uses, 
have a long (dense) enough 
structure to make the trip 
through the intake system 
on their own* 

Upping the octane 

A third benefit touted by 
the new gasolines is higher 
octane ratings. If you've 
read any good pump labels 
lately, octane is on the way 
up, as oil companies fight 
the numbers war with their 
premium blends. 

There is still a lot of mis- 
understanding about what 
octane really is. Octane is 
simply the ability of the gasoline to re- 
sist knocking in an engine of a given 
compression ratio. When fuel burns 
normally p the spark plug ignites the 
mixture, which burns evenly. The 
flame front advances from the plug tip 
outward in the combustion chamber, 
creating an even pressure on the pis- 
ton as it begins its power stroke 

Knock k created when a pressure 
or temperature spike, or even a red- 
hot carbon buildup inside the cylin- 
der, creates an independent source of 
ignition with its own advancing flame 
front. The two flame fronts collide* 
creating a pressure wave on the pis- 
ton before its timed power stroke. 
The pressure tries lo push down the 
piston while iVs still on the way up, 
creatin g the knock. 

In spite of the wealth of technical 
knowledge about fuels and the inter- 
nal combustion engine, no one knows 
exactly w r hat takes place during com- 
bustion. One of the current front-run- 
ner theories is the free-radical theory. 
It correlates autodetonation (knock- 
ing) inside the combustion chamber 
with the number of free-radkals fly- 
ing around inside the cylinder. A 
radical is a molecule that is short on 
electrons and is looking to react with 
something in order to pick up elec- 
trons. As the flame front starting at 

$0 



the spark plug starts to advance, it 
compresses the end (unbumed) gas in 
the cylinder. The pressure and tem- 
perature keep rising on the end gas to 
the point where it will sdf-ignite if 
there are free -radicals present T or 
burn evenly if there are none. 





to 



valvt plating (top} and Injector fouling | above left} were solved 
with heat-reiliram detergents [above right). 




independent flame fronts from premature 
Ignition cause knock (above}. To combat me 
problem, octane enhancers are used. 



Despite the uncertainty as to the 
basic cause of knock, oil companies 
have found a variety of ways to reduce 
it, both in the refining process and by 
the introduction of additives. One 
technique is to raise the octane of indi- 
vidual crude oil components, then put 
them back into the bJend. For exam- 
ple, naphtha, the same compound that 
is used in cleaning solvents, is one of 
the products that is separated from 
crude by distillation. While naphtha is 



the basic ingredient of gasoline, it is 
low in octane. A process culled re- 
forming converts it into high-octane 
naphtha. The naphtha is heated and 
piped into a reactor vessel under pres- 
sure. Here, in the presence of a cata- 
lyst, the larger low-octane molecules 
lose some of their hydrogen 
atoms and change into 
smaller, high -octane naph- 
tha molecules. 

Another refining pro- 
cess, called alkylation, joins 
two small molecules of 
gas — iso butane and olefin 
— into one larger molecule 
of high-octane liquid called 
alkylate which ls used as 
another blending ingredi- 
ent to raise the octane num- 
ber of the final product. 
While gasoline octane 
can be increased by blend- 
ing in these high-octane 
components produced by 
the conventional refining 
process, the oil companies 
can also add octane en- 
hancers such as ethers and 
alcohols, including MTBE. 
These compounds are sta- 
ble and tend to resist self- 
detonation and knock. They 
are also oxygen rich, which 
is a plus on the emissions 
side of the ledger. But they 
have a high latent heat of 
vaporization, which means when they 
bum, they actually cool the charge. 
This also helps Lo control knock, buL 
because the BTU content of alcohols 
arid ethers are lower than that of the 
gasoline blend to which they're add- 
ed, the fuel delivers less energy 
(BTUs), 

Toluene, another octane enhancer, 
is a pure aromatic. The chemical na- 
ture of aromatics — a stable ring of hy- 
drocarbon molecules — makes them 
knock- resistant. 

For the motorist, the important 
thing to remember is Lhat buying a 
higher octane fuel than your car can 
use without knocking is simply wast- 
ingmoney. 

The common belief that putting the 
best gas money can buy into your new 
car will somehow do it good only holds 
true if the premium blend has some 
other benefit, such as a detergent or 
reduced emissions formulation, that's 
not available in the less-expensive 
grades, 

You may fed better psychological- 
ly about filling up with the best , 



line, but the competition being what it 
is, the other benefits of the new refor- 
mulated gasolines are being made 
available in the lower octane grades, 
as well. So you can usually feel better 
for less money . W 
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Modfm technology can make a rterw sys- 
tent virtually invisible. The Bose Lifestyle 
stereo system delivers musk throughout the 
mom pictured above. ret r you'll node* 
there's neither a rack of stereo components 
nor large speakers dominating the mom. 
Find the Bose stereo system in this picture 
and you'll win a prize from FM. What are you 
tasking for? A compact rflsc player/ radio, a 
remote control, two satellite speakers and a 
jubwoofer/ampliFler module are all In the 
room pictured above. The Jubwuofer/atTipk- 
fier Isn't visible, so you’ll have to gu«s its 
location. Address your entries to the 
Electronics Editor- 



ELECTRONICS 

STEALTH 

SPEAKERS 

Heard but barely seen — that's the stealth loudspeaker 

BY FRANK VIZARD, Electronics Editor 



• Music permeates the room, but it's 
as if some phoslly orchestra is playing 
the lune. The full, deep bass and the 
vibrant highs say you're listening to a 
superb audio system that's driving 
some sizable speakers. Yet the big, 

wooden speaker boxes you're antici- 
pating are nowhere in sight. 

What you're listening to is a newly 



appreciated doctrine in home audio 
that basically says three speakers are 
easier to hide than two* Three-piece 
speaker systems, in which bass notes 
are handled by one speaker and Lhe 
midrange and treble are reproduced 
by Lhe other two, have been around 
fora longtime. Recent improvements 
in design and materials , though, now 
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make it possible tn manufacture 3- 
piece systems small enough to blend 
unobtrusively into a room white still 
retaining the sonic muscle associated 
with larger speakers. 

The cutting edge to this approach to 
home audio is Bose’s Life- 
style Music Center listing 
for $2400. While expen- 
sive, the Bose system 
does illustrate a direction 
home audio systems ap- 




Patttm i small speakers 
rotate for wider found dlspenkm. 

pear to be increasingly taking. 

At the heart of the system is a com- 
bi nation compact disc player and 
AM/PM tuner about the size of an at- 
tache case. This piece of electronics 
can be left in view or hidden from 
sight while still being operable, 
thank.-; to a special remote-control de- 
vice. This remote uses a radio fre- 
quency to issue commands rather 
than the more commonly used line-of- 
sight infrared light beam. This R F re- 
mote can also be used to control extra 
amplified speakers in another room. 
With the Bose Lifestyle system, you 
can play the CD in one room while the 



radio plays in an adjacent room, for 
instance. The additional amplified 
speakers raise the price of the total 
system by $33»tn $2739. 

The amplifiers used to power the 
basic Bose Lifestyle system are 
strapped to the bass module. A 100- 
watt amplifier powers the bass mod- 
ule, while two 50-watt amplifiers 
power the satellite speakers. The 
bass mod ule — about the size of an 
Overnight bag — is small enough to tit 
under a table or behind a sofa. 

The satellite speakers — each 
roughly the size of a milk car- 
ton — are light enough to be 
mounted on walls or suspend- 
ed from ceilings. 

Nevertheless, you may still 
be surprised by the density 
and weight of these small satellite 
speakers. Round pressure gener- 
■'&. ated inside these small cabinets 
is often twice that of larger 
speakers. Rigid, dense polymers 
prevent the cabinets from vibrat- 
ing and adding unwanted coloration to 
the music. 

Short of a customized installation 
using in-wall speakers, the Bose Life- 
style system is the ultimate expres- 
sion of "stealth"’ audio. More 
reasonably priced 3-piece speaker 
systems that are designed to interact 
with more conventional audio compo- 
nents are a vai lable from Bose and ot h - 



er speaker manufacturers. 

Like the Bose Lifestyle system, the 
more discreet models use rugged yet 
lightweight ABS 
plastic housing for 
the satellite speak- 
ers. In some cases, as 
with Atlantic Tech- 
nology's Pattern sy,-- 
cad4! 




Pmcli attached to the Altec 
Lansing System 3 reflect low frequencies 

tem, the top and bottom portion of 
each satellite can be rotat ed on its axis 
for wider sound dispersion. 

With the Pattern satellites, for ex- 
ample, you can rotate the top inward 
35° to 4ST relative to the bottom. If you 
then place the satellites on a shelf 
with the bottom ukh) slightly inward, 
the sound will be well dispersed . 

Other makers utilize more tradi- 
tional-looking bookshelf speakers 
with wooden cabinets that offer less 
placement flexibility. With these sys- 




JBL j Profonrwrt Plus speaker system uses 
one 9-In, woofer. 



STEALTH SPEAKERS SPECIFICATIONS 


BRAND/MGDEL 


PRICE 


SATELLITE. 
DIMENSIONS (In ] 


SUBWOOFER 
DIMENSIONS lift.) 


CROSSOVER 

POINT 


ADC. : $DlflHlf ti&pflf 3Q?5 


1500 


5 k S w 4 


13Yi > B'fc * 147i 


110 


Acoustic 

Research! MS66B 


$499 


7*it * 4V i * 4V+ 


IVi W1ZK19 


140 


Alt** Lftnt«n&-5y*tflvn 3 


S6O0 


9 *h > 4 a 3'ge 


SV* - 12 * 20 


180 


Atlantic 

TMlmalaflyyprtliffi 


s m 


4 * a * 3 ft* 


107* >. 12V* - &7* 


100 


Bung & OlufHfiiCDUH^XiM) 


£395/3430 


[ 4 a 4 H 12'fc * S 


1C7 4 H. 17dia 


198 


BOBStfCdlillJniBIl 3 


$599 


3 V. - 4 V. - 47, 


3 > 14 ■ 0 


200 


Bo«*J4hiui1Iiw5 5 


S7M 


7 B /i * 3% * 4Vi 


7Vf k I27j x 20V. 


200 


BomAE-E 


$799 


flV* >" 5 372 


7Vj k ravb x 20 V* 


200 


Baatan 

Ac Du vtEti 5 .$ itb S.at S li 


$500 


fi * 8 ■■{ 4 


13'/? - 1$Va * TV- 


200 


Cambridge 
Sound wo rfcsi'EnttmtiJa 


Mss 


HVi .■ 5V. * 4 


4 n /i * 21 * 12 


140 


Dttlgn Acouctie*/PS3 


S6M 


?"■ ■ a ... ■ i= , 


6V* * 21 * 13 


200 


Jamorcw 3 


$499 


TVw - 5Vm 3'^ 


7^Vu 2 >■ 13ft * 1BV» 


200 


*JBUPralomi>ri Plus 


$439 


GV* x G .< 5'ii 


Tit x 20 x 1 1 Vi 


125 


K LH.1I liuion 1 


$BD0 


9 K s*h K 57, 


07. - a Vi K 14 V* 


150 


Memlek/Tridmp^ TS-5 


$S49 


7'j'j ■ AV. m ZV. 


38 X 10 X 10 


120 


MimtAk/TriHn^ IS 1 


$399 


8 * 47. * 47* 


G7 f >: 20 * 12V* 


121 


Polh.RM HHfl 


$749 


? V. 4 “ 6Vi 


HO Vi a 10 


200 


Saniul^w-s?.7U 


$380 


7 ^ 11 J i* k 7'/b 


10 X 97? x 11V- 


200 
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terns, you're more confined lo the 
"sweet spot" formed by the Irian pi la- 
lion of the two satellite speakers rela- 
tive to the listener. 

More fundamental differs urea exist 
among the bass modules. Many of the 
bass modules can be looser 
ly described as bass reflex 
speakers, Bass reflex 
speakers are character- 
ized by a small port or 
vent in the cabinet— a 
construction technique 
designed to yield a deeper 
bass sound than is normal- 
ly possible with a totally 
enclosed cabinet, Bass re- 
flex speakers can sound 
boom y— a determination 
to make on your own. 

Alternatively, some 
speaker makers use 
what’s called an acoustic 
suspension speaker. In this design, 
a woofer is loosely suspended in a 
sealed enclosure. The result is good 
accurate bass, although more amplifi- 
er power is needed than with bass re- 
flex speakers to get the sonic kick 
associated with low bass notes. 

Other variations are more model 
specific. The sonically superb Pat- 
tern, for example, has two 15-watt 
amplifiers for the satellite speakers 
and one 3b- watt amplifier for the bass 
module. The Pattern also has three 



different audio inputs so that compo- 
nents like a tape deck or CD player 
can be connected directly to it. The 
system does lack a remote control 
that could make volume, power and 
source selection much easier. 




Big Bass In A Small Box 

• The real trick to a 3- piece speaker 
system is getting bass lhat sounds big. 
hut comes from a oox that doesn't take 
up a lot Of space. Big bass generally re- 
quires big woofers in big cabmels. So 
what’s the solution? 

Credit must be given to Bose Corp, 
for developing current interest in 3- 
piece systems While techniques do 
vary now. the Bose solution stimulated 
interesl in 3-piece systems. 

Bose's design lor the Acoustimass S 
uses two 6-in. woofers liring into two in- 
ternal chambers The module is con- 
sl reeled so that the front and back of 
each woofer radiates sound Into each 
chamber with its motion. The sound in- 
side each chamber is then launched 
into the room via a small port The re- 
sult is bass lhat sounds like <l s coming 
from a much larger speaker 



The woofer Iruldt ihe round ban module of the BiO system tires down 
ward, using the floor to radiate sound around the room. 

A more elaborate version of Lhe 
Pattern — one designed for home the- 
ater systems»— is also available from 
Atlantic Technology for about $1200. 

This home theater system includes 
extra speakers and a Dolby Pro Logic 
surround-sound decoder. The decod- 
er allows you to access the center and 
rear channel information encoded on 
many movie soundtracks. 

Cambridge Sound works, mean- 
while, uses two slim bass modules in 
its Ensemble model instead of one, as 
is generally the case. Cambridge says 
the two modules offer greater place- 
ment flexibility due to their slim con- 
tour. The 2-module design is also used 
[ ii prevent any low-frequency cancel- 
lations that could occur when both 
stereo channels are routed to a single 
woofer. Cambridge's Ensemble sys- 
tem is available onlv by mail order 
— call (300)252-1434. 

Most other manufacturers avoid 
any potential low-frequency cancel la- 
t ion by using one woofer for each 
channel oven though both are 
housed in the same module, 

JBL’s Proformer Plus and Bang 
& Oiu f sen's Cona use two voice 
coils— the magnetized part of the 
speaker that precipitates the in 
jLhd-out sound -producing motion of 
the woofer — connected, to one woofer. 

The B&O Cona is a round baas mod- 



Another design approach is taken 
by Polk Audio. In its KM 3000 model, 
the two 6 Vs in. acoustic suspension 
speakers fire into another chamber 
housing a 10-in. woofer. This larger 
woofer acts as a passive filter to elimi- 
nate unwanted upper- 
baas frequencies that 
yield a sense of direction- 
ality to the music, 

While all these ap- 
proaches have their mer- 
its, the key ingredient to 
consider is the degree of 
bass directionality each 
model yields. While it is 
not a sin in and of itself, 
bass directionality will re- 
strict placement of the 
bass module to an area 
near the satellite speak- 
ers in order to maintain 
I the stereo image. 

The key specification, to consider, 
therefore, is the crossover point be- 
tween the bass module and the satel- 
lite speakers, Measured in Herts 



fH*), the crossover point is the fre- 
quency above which sound is repro- 
duced by the satellite speakers and 
below which sound is reproduced by 
the bass module. The lower the cross- 
over point, the less likely it will be 
that the bass module will exhibit di- 
rectional characteristics. As lung as 
you can't tell where the bass is coming 





1 1 le that can be disguised as perhaps a 
plant stand, for example. B&O'ft Curia 
woofer fires downward, using the 
floor as a reflective surface to dis- 
perse the sound. In all of these 
models, baas response generally 
improves if the bass modules are 
placed near a reflective surface like 
a wall or floor. Altec Lansing, in 
fact, attaches a fiat panel opposite 
each woofer in its System 3 model for 
precisely that reason. 



Cambridge SounlwDrtci uses <■ 

two ban module* In lo Ensemble system. 

from, the baas module can be hidden 
virtually anywhere in the room. 

Add in a tiny pair of satellite speak- 
ers and you have an audio system 
that's virtually invisible. Further- 
more, you're hearing the deep bass 
the music is meant to have— some- 
thing most bookshelf speakers don't 
deliver. Enjoying good music doesn’t 
mean adding new furniture-sized 
speakers into y our living space . »t 
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lt’s.a warning that the American Thunder 
Kaypg Team is ready once again to take orr all 
in^the SCORE/HD RA circuit. Because 
ivfS&n you combine the racing experience of 
fyfobH "If BTGoodrich T/A" Tires and Team 
Chevy, these American Thunder trucks strike 



quicker than lightning. With Mobil } synthetic 
motor oil in the pan, dust-choked engines 
get. extra protection to run strong and clean. 
BFGoodrich T/A Tires wont loosen their 
grip when the terra firma loses its firm. And the 
specially equipped Chevy C/K full-size pickups 
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and SIO trucks are built to compete in the at this year’s Pikes Peak Challenge. So harness 

toughest off road circuits in the land, like some thunder by hooking up with American 

Clive Smith's specially modified 4x4 which Thunder; Mobil 1, BFGoodrich T/A Tires and 
was victorious to a record-setting performance Chevrolet. Then get ready for one. serious reign. 
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A new crop of road warriors joins our fleet. 



• Since the last time we reported to 
you on our long-term test fleet, we've 
returned three vehicles (M^rla MPV 
and Miata, and Eagle Talon), one car 
continues in service (Cadillac Seville), 
and four new ears — Honda Accord 
EX P Chevy Blazer and Caprice, and 
Pontiac Trans Sport — have jo i necJ on r 
group, 

Chevrolet 
Caprice Classic 

Sliding behind the wheel oft his car re* 
minds us of a Biblical parable: Old 
wine, new skins. That's precisely 
what the new Caprice— the same rug- 
ged body-on- frame design we’ve 
known since 1977, wrapped up in new 
sheet metal — is like. 

Our reaction to the new aerody- 
namic shape, a took conceived to carry 
Caprice through the rest of the 20th 
century. Is lukewarm. To our eyes, 
this design seems to echo some of the 
styling themes of the late ’40s and 
early '50s, and it is least successful 
viewed from the rear. 

The feel of the car is also nostalgic, 
with the cushiony ride quality that 
was typical of big American sedans a 
generation back. While this is wel- 
come enough in freeway driving, it 



exacts* price in the handling depart- 
ment. Even though our Caprice has 
an upgraded suspension package, it 
still rolls in hard cornering, and the 
wheels jump around on stutter 
bumps Antilock brakes as standard 
equipment is a commendable update. 

On a more positive note, we find the 
Caprk-e’s build quality to be very 
guod indeed. The paint is first rate, 
with nary a ripple, The seams all 
match and with 3954 miles on the 
clock so far, New York City's mean 
streets have yet to provoke a single 
rattle. 

Although the Caprice's standard 
5.0-liter VH, a proven engine if ever 
there was one, isn't particularly im- 
pressive in passing performance, it 
gets this big 3700-pound car out of the 
blocks quickly enough and also pro- 
duces surprisingly good fuel economy 
— 17.5 mpg around Manhattan, a bit 
over 23 on the highway. It’s also 
smooth and quiet in the best tradition 
of big American sedans. 

And this is a big car, capable of 
swallowing six adults. There's a vast 
trunk to swallow the luggage that 
goes with all those passengers, an old 
tradition that will always make sense. 

In fact, preservation of oldtime 



American automotive traditions is 
what gives the Caprice its enduring 
place in the market. It's big and 
roomy and comfortable, has a smooth 
V8 engine, is built like h lank to ab- 
sorb punishment in day-to-day use, 
and is put together with high-quaiity 
fit and Finish. However, we feel that 
some elements of this tradition are 
due for an update. — Tony Swan 

Chevrolet 

S-10 Blazer 4-Door 

This 4x4 gets funny looks from a lot of 
people — sort of a w hat's- wrong-wit h- 
fhis-picturc wrinkling of the fore- 
head, They’ll come over while you’re 
pumping gas or loading groceries and 
remark about what an attractive 
truck you've got. 

It’s not until you've gotten a minute 
or two into the conversation that they 
realize they’re looking at the 4-door 
version of what has traditionally been 
a 2-door spurt/ utility . And they tike it 
—both for the utility and the lack of 
boxyness that the extra wheelbase 
adds. We do, too. 

Our version has 4-wheel drive, the 
4.3-liter VO, and the t raftering pack- 
age including hitch receiver already 
installed. It came in with a few* hun- 
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ilred mMes already racked up, and 
spent u month or so doing commuter 
service into l he city from the wilds of 
New Jersey, In this regimen, it was 
fine, tail enough to see over the Lop of 
the traffic, amt delivering nearly 20 
mpg — good for so large a vehicle. One 
negative: The air conditioner was 
barely Adequate , 

Then came the need to tow a 2200- 
pound frailer — well under the 5000- 
2 pound trailer rating Chevrolet gives 
V this drive train. Mileage plummeted 
% to less than 10 mpg, and (he throttle 
was floored virtually all the time, 
t Flooring 1 he throttle produced a lot of 
J I noise and heat* hut nut much in the 
_j ft way of added pulling power. We were 
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mighty glad to Bee the end oft hat trip. 

Hetumed to commuter sendee, the 
Blazer seems much happier, although 
it's picked up u few squeaks and rat- 
tles in the minefi elds of mid town Man- 
hattan. — Mikt: Allen 

Honda Accord EX 

Name the beat selling car in America 
in lEJHf). Guess again. The Honda Ac- 
cord takes that honor with 362,707 
units. Stunned that a Japanese car is 
the best-selling car in the U.S- of A-? 
In the first six months of the 1990 
model year, the Accord again leads 
the sales race. One consolation: The 
Accord is built in Marysville, Ohio, 
and, so, is almost a domestic car. 

What makes the Honda so appeal- 
ing to so many Americans? That's 
what we wanted to know, so we asked 
American Honda Motor Co. to loan us 
a new 1990 Honda Accord EX. We 
picked up the car with just 6 miles on 
the odometer. We've now driven the 
car 6900 miles. And frankly, we'd still 
like to know r what all the fuss is about. 
Despite an all-new Accord for 1990, 
we see plenty of areas where the car 
could still stand some improvement. 

Surprisingly, our test car feels un- 
derpowered. You have to drive the 
car fairly aggressively to stay up 
with, or ahead of, the traffic flow. The 
trouble la, the Accord doesn't like be- 
ing driven hard. It likes to loaf along, 
which It does without fuss. 

But when you want to go, the worst 
of the Accord comes out. The 4 -cylin- 
der, 8- valve power plant, rated 139 
horsepower, roars in protest whenev- 
er you ask for more urge and floor the 
throttle. The transmission down- 
shifts with a lurch — continually, 
when driving aggressively. What’s 
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more, the car is aoflly suspended and 
rolls a lot in corners— tne smallish 
195/60-K 1 5 tires roll under and 
squeal. At highway speeds, it is af- 
fected by crosswinds, and constant 
slight steering corrections are needed 
to keep it on course. 

On the plus side, the new Accord 
styling is handsome in a rather bland 
way. The upholstery seems like it will 
last forever, and the seating for four is 
spacious and comfortable. On a 4- hour 
Lrek from New York to Washington. 
D.C., the form-fitting contour of the 
back seats kept rear- seat passengers 
content. And the adjustable lumbar 
support in the driver's seat allowed us 
U> press on regardless, even on longer 
trips. When a torrential rain storm 
hit, the car tracker! well and gave us a 
safe, stable feel. 

With an overall mix of hard and 
easy driving, the Accord is averaging 
an excellent 23 to 27 mpg, and, me- 
chanically, the car is bulletproof so far 
— w r ith the exception of a balky driv- 
er’s- side automatic shoulder belt that 
j ams about once a week , 

While we don’t enjoy driving the 
Accord, our staff has managed to pile 
up plenty of miles because of the car’s 
utilitarian value. 

It's as reliable as a refrigerator — 
and about as much fun to drive. May- 
be that’s the whole key to this car's 
success. —Joe Oldham 

Pontiac Trans Sport 

As the most exciting new? shapes in 
the growing world of minivans, the 
GM-360S — Pontiac Trans Sport, 
Olds mobile Silhouette and Chevrolet 
Lumina APV — were high on our list 
for a long-term evaluation. 

We chose the sporty Trans Sport as 



the edition best suited to our tastes, 
although distinctions between these 
three are limited to trim and subtle 
variations in suspension tuning. 

We askedl for the 3. 1-liter V6 en- 
gine and 3-speed automatic trans. The 
V6 simply doesn’t have much punch, 
and sound s busy i n passing si tuat ions , 
However, it does an adequate job in 
freeway cruising, and better than av- 
erage in fuel economy: 17 mpg around 
town, 22 on the interstate. 

Interstate comfort is a particularly 
strong suit. Resides ferrying our 
Trans Sport from Detroit to New 
York, we’ve also recorded a weekend 
blitz to ToronLo and back, and wu can 
imagine the Trans Sport doing a good 
job of hauling vacationing families and 
their cargo. 

That last part — cargo — is where 
the Pontiac Trans Sport and its GM 
sisters really shine. Although there 
are several minivans with more ca- 
pacity, none can match the versatility 
of the Trans Sport’s seating. The 
seats can be removed or installed in a 
snap, making this vehicle a superior 
family hauler. 

I n terms of quality and driveability, 
our impressions to date (4-157 miles) 
are generally positive, although the 
logbook does show a couple of quib- 
bles. First, the sliding door on the 
right side has developed a persistent 
and irritating rattle. Second, the 
transmission's column shifter is far 
too difficult to operate on the fly. 
Downshifts are particularly dicey. 

Our initial impression of the GM- 
300 vane was that the long snoot and 
sizable A and B pillars would make 
driving tricky in heavy traffic, but fa- 
miliarity has largely eliminated this 
concern. The side mirrors do a good 
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job uf covering the blind spots, unci mi 
one has had any real problems figur- 
ing out where ihe eh! I of the vail is. 

The Trans Spurt'* overly large 
turning circle, however, in something 

riu one has gotten used tu, and is a 

drawback 10 the van's maneuv erabil- 
ity in tight Quarters. 

Knr all that, we like this swnopy 
new minivan. We like it? bold shape 



and Pontiac Urn dies with the trim. 
And tile versatility afforded by the 
easy removability of its seats makes 
up for other faults. —Tony Swan 

Cadillac Seville STS 

The ’HO Can I iliac Seville in our test 
lie ft iu*L seems to get belter and 
better , And more ftln In drive. The 
willing l.-Vliier Vji makes 1st) horse- 



power — more than enough to make 
any trip a memorable driving experi- 
ence. Teamed up with the fat tires, 
responsive handling and leather 
interior appointments, the Seville 
STS is a great place to spend an after- 
noon, 

respite our enthusiasm, the STS i* 
imi perfect. Rut then again, what ear 

(Plril*£ tam h) WJ 




59 



POPULAR MECHANICS » MOVE-. VIS SR !94U 



wPMoroMJi huwph«'. sorrow 



ADVENTURE 



COASTAL 




Miami to New York 



I 500 miles 



of Intracoastal Waterway in a 
22-ft. outboard. 



BY JOE SKORUPA Boating/Outdoors Editor 



Mangroves line the 
Waterway banks In 
Georgia ( right j, a 
ubiquitous marker 
with a grateful 
osprey nest In 
Florida | left |, and 
running Miami's 
Government Cut 
[below right |- 

• Two Marines flag us down on the border of Camp Le- 
jeune, in South Carolina, Copilot .John Wooldridge and 
I are in our fourth day of an I nt racuustal Waterway run 
from Miami to New York. We've been stopped by Ma- 
rine authorities before, but never by Marines. The 
Corps is conducting gunnery exercises nearby. Orders 
say we wait. 

After a brief delay, the leathernecks yell, 11 All clear, 
sir!" and we roar off in our 22-ft, Larson. Past More- 
head City, we enter the wide mouth of the Neuse River 
and the wind suddenly picks up to a nasty 20-knot blow. 
We fight our way through a crackling electrical storm in 
Pamlico Sound, a downpour in Albemarle Sound and a 
change in wind direction to an unpleasant beam sea be- 
fore reaching Norfolk, Virginia. 

On the morning of the sixth day, we point the Larson 
up the Chesapeake Bay. The relentless blast changes 
direction again and now hurls 5-footers directly in our 
face. Five hours and only 50 miles later, we claw into a 
marina for gas. As we idle back into the churning froth, 
John zips up his rain gear and says, “We’re going to get 
our butts kicked," 
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Interstate boatway 

The amazing thing about the Intracoastal Waterway, 
the long blue highway that runs along the Atlantic 
coast, is that so mu chef it is protected, With a little help 
from the Army Corps of Engineers, nature formed a 
1000- mile boat channel, from Miami to Norfolk, inside a 
nearly seamless string of barrier islands. North of this 
point, it’s not quite as sheltered, but, under favorable 
conditions, it can he relatively tame. The route leads 
through the Chesapeake Bay, the Chesapeake & Dela- 
ware (C&D) Canal, the Delaware Bay, a barrier-island 
network in New Jersey ami, finally, New York Harbor. 
The only true ocean running is the last 50 miles, from 
Jersey’s Manaaquan Inlet to the Big Apple. 

My idea was to make the 1500-mile trip in the kind of 
boat I usually drive: a compact, trailer able outboard. I 
wanted to prove that big dreams are still possible to 
those who drive small boats. Also, I wanted to wring 
out aboat the way few people get a chance. I'd compress 
a season’s worth of boating in a short period of time and 
really see what it’s made of. 

The boat I selected was the Larson International 228 
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HEAD ISLAND 



derway, we crank up the engines and 
fly , The Larson is loaded with more 
than 1000 pounds of gear, but it still 
zips along at 42 mph- Optimistically, 
we set Daytona Beach, 22b miles 
away, as our goal for the day. 

The official starling point is Gov* 
eminent Cut in Biscay ne Bay, home 
of monster cruise ships. Because of 
the storm, we take the inside route. 
Frequent no-wake zones in Holly- 
wood, Fort Lauderdale. Pompano, 
Palm Beach and dozens of other over- 
developed communities reduce our 
speed to 5 ntph. They're intended to 
prolong the life of man-made struc- 
tures built on wetlands, but they just 
slow down the inevitable. A ml us, too. 

We break out of the urban sprawl 
north of Stuart and roar full throttle 
for the last 2 hours. Our haven for the 
night is a tiny marina in Sebastian, 
well short of Daytona. Total distance 
covered is a slim 135 miles. 

Day Two dawns bright, cloudless 
and calm. We leave the layer-cake 
condos and high-rise hotels far behind 
and enter what remains of old Flori- 
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— a wat Wound cabin, offshore 
fishing machine. IL satisfied all 
my requirements; 1, At 22 ft., it’s 
one of the smallest boats of its type on 
the market, 2. The cabin is big enough 
to hold a week's gear, 3, The sLurdy 
transom can handle t win 120-hp John- 
son outboards, and >1. The hull is able 
to slice smoothly through rollers and 
throw water away from the helm. 
Add-on equipment included a sturdy 
welded-steel T-top with a snap-on 



curtain, a compass, a VHF radio, a lo- 
ran and a depth sounder. Waterway 
Guide Chart Books, binoculars, an 
Impulse handheld radio. Shi mono rods 
and reels, and Omega foul-weather 
gear were also essential items. 

John and I brought the Larson to 
Miami on a calm, sunny day in July. 
The long blue highway beckoned ear- 
ly the next morning. 

The no-wake zone 

We get a late start due to a photo ses- 
sion and rain showers, but once un- 
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da. Instead of muscle boats and Medi- 
terranean paiazzi, the sights here are 
clean water, mangroves, palms, blue 
herons and ospreys. We rarely see an- 
other boat. In 10 hours, we cover 210 
miles. 

We spend the night on historic Je- 
kyl.1 Island. In the morning, we find 
the Larson sitting on the marina's 
muddy bottom. An hour later, the 
tide comes in and we push the boat to 
deep water. From here, it’s a high- 
speed, 250-mile run to Georgetown, 
South Carolina. Long gone are the 
semit ropical mangroves and palms. 
This stretch of Waterway is all pine 
forests and sawgrass. It's virtually 
undeveloped, and we encounter no 
more than a handful of boats all day. 

A stiff w ind builds throughout the 
day after leaving Georgetown, but it’s 
not a problem. This section, along 
with Florida, is among the most shel- 
tered of the Waterway, It’s also home 
to the cleanest aquamarine water 
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The Jong blue highway 
| left J. loading gear at 
the *tart \u Bfecayne 
Bay [above |i aground 
at low Ude In Georgia 
|right|i and a wringing 
bridge so low, on the 
Worth Carolina border 
IbeJtniv that even ot v 
?-fi. boat couldn't go 
under it. 
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Lady Liberty a 

torch ic Lti in New 
York ( above j, a Navy 
mothball ll-c-c E In 
Norfolk r!«fi). and 
preparing lo pull-start 

a tfLiily engine with 

a temporarily 
misbehaving starter 
jbePowJ. The engine 
later fixed ItieiL 



found anywhere. The only time the 
Wind bothers us ls in wide river mouths. 

Although i ht- temperature hovers 
around 100' F, the Larson's T- top 
saves our hides from the baking sun. 
At -JOmph, the breeze keeps US Cool 

Enter the Marines 

With the faint booming of Mari ne 
C a gunnery practice ringing in our 
ears, we battle our way into tie town 
of Oriental, North Carolina, The wind 
uL our back is now up to 20 knots, an d 
the chop, sit i he head of Pam lice 
Sound, is running -I ft. Distance trav- 
eled on Day Four, however, is a re- 
spectable 218 miles. 

We cross the Pamlico and Albe- 
marle sounds in heavy weather and 
big seas. At one point* we play catand 
mouse with lightning bolts. We make 
only 160 miles and wind up in Norfolk, 
but consider ou rsd ve& lucky , 

On Day Six, We get our butts 
kicked. Overnight, the wind changes 




direction to blow directly in our face. 
We make just 50 miles up the Chesa- 
peake in 5 hours of hammering. After 
a gas stop, the wind picks up a notch 
and we rollercoaster through tightly 
spaced 5-footers, We quarter the 
waves and give the throttles a work- 
out, but still drop so far into monster 
troughs that green water frequently 



breaks over the bow. It doesn't take 
tis long to realize we're in a no-win ait- 
nation. We turn around and barely 
make it back to the marina at Wind- 
mill Point, Virginia, We started out 
like cocky sea dogs, but as we wait a 
few day a for the weather to change, 
we feel more like whipped puppies. 

The Chesapeake never really lays 
down until the middle of the seventh 
running day. tn the morning* it takes 
us G hours to go 50 miles. But finally, 
the wind and chop relent. We make a 
75-mile run to Georgetown, Mary- 
land, in less than 4 hours. 

From Georgetown, it’s about an 
hour to the C&D Canal, which takes 
uh to Delaware Bay. The Delaware 
leads to Cape May, New Jersey, and 
opens directly onto the Atlantic. But 
luck is again with us. For the first 
time, we p re completely out of sight of 
land and riding deep-ocean rollers, 
but the Delaware is a pussycat. We 
cross it in a couple of hours and head 
up the Jersey coast on the inside roote. 

No-wake zones, again, rear their 
ugly heads. In fart, Jersey's shallow, 
twisty Waterway actually resemble* 
the urban congestion of South Flori- 
da We spend the last night in Atlantic 
City and stay at the Trump Castle & 
Marina, The Donald himself sits next 
to us at dinner, eating at a place he 
owns to save money, no doubt. 

On the ninth and Final day, we run 
the last of the inside route and head 
out the Manastjuan Inlet. Wind and 
luck are still with us. It takes only a 
couple nf hours, to blast through the 3- 
to 541, swells of the Atlantic. A Feel- 
ing of incredible elation sweeps over 
( PfiKisr turn U j mm 



ftj 




POPULAR MECHANICS* NOVEMBER T990 



AWfflVlIY .-Jim JLB OiOHd irtU 





PROTECT YOUR INVESTMENT WITH 
A MOBILE ALERT® SYSTEM 



Why lake chances with thelt 
when it's so easy and inexpensive 
to add this system to your car? 

Dual remotes give you extra 
protection and real convenience. 
The pocket beeper alerts you to 
unauthorized entry while you're 
away from your vehicle. The 
keychain remote lets you arm and 
disarm from outside the vehicle and 
even sound the alarm in a serious 
situation. You'll never be "alone" 
on a parking lot again! 

The paging pushbutton allows 
someone waiting in the car to signal 
you. You also get selectable siren, 
beeper or both operation, handy 
valet switch and a remote - mount 
LED status indicator. Like ail Mobile 
Alert security syslems. it’s easy to 
install and an outstanding value. 

Ask for #49-795. 




Pocket-Size 
Beep With 
Bell Clip 



Keychain 

Arm/Disarm 

Transmitter 



Super-Loud 
Electronic 
Horn Siren 



Under- Dash 
Controller 
And LED Status 
Indicator 



CRCATWG NEW fMMMRSS 

RELIABLE QUALITY— Over 1 500 engineers and leehmcians develop, evaluate 
and lest to our exacting standards— NOBODY COMPARES 

EXPERIENCED SALES TEAM— Krtowiedgeable and friendly lo help you make the 
smartest buying decisions— NOBODY COMPARES 
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America's 

TECHNOLOGY 



Price Bppiei 01 jwriicipjhng ttidna ShiSk Iteras and dVEPant Remain benefits uma -ftaiirfj ShKh il A dwriidn bl TiraJy Cgrryofial^n 



WOODWORKING TOOLS 



A 

auger err 

You'll recognize an auger bit by 
its characteristic helical body 
that's designed to carry the 
shavings owt of the hole. The 
standard type has a threaded 
lead screw' at the tip that draws 
the tool through the wood as ra- 
dial cutting edges do the actual 
cutting. Typical bits have a sin- 
gle helix that goes around a solid 
core. Scotch pattern bits have a dou- 
ble helix. Ship augers and car bits are 
long augers with helical bodies that 
wrap around a hollow center. To re- 
duce wandering, ship augers often 
lack the lead screw. Augers bore 
holes from V* to 2 in, in diameter, and 
common sizes cost about $10. 

AWL 

Use this simple tool 
to locate a i 
position for 
drilling, cre- 
ate pilot holes for small screws, punch 
holes in leather, paper and similar ma- 
terials, widen and dear small holes, 
and for hundreds of other situations. 
With its round, tapered blade careful- 
ly sharpened to a fine point, it's also 
great for scribing layout lines. Awls 
are available at most hardware stores 
and hand tool dealers for just a few 
dollars. 



[ 

HACKSAW 

For cutting tenons, 
dovetails, notches and just 
about any other standard joint, 
traditional woodworkers turn to the 
backsaw. Featuring a rectangular 
blade, this saw has a heavy steel or 
brass spine that runs along the top of 
the blade to keep it straight and pro- 
vide stiffness. It has a standard D- 
handle, and in the larger sizes, is often 
used in a miter box. Smaller hacksaws 
have inline handies, and are called 
dovetail saws. Backsaw teeth are 







sharpened for crosscutting, although 
the saw is used both with and across 
the grain, While they range in size 
from about 8 to 80 in. long, the com- 
mon sizes have a 12- or 14-in. -long 
blade and 13 or 14 tpi (teeth per inch). 
Better quality, average-size hack- 
saws may cost over $60, while garde n- 
variety tools go for as little as $10. 




BAND CLAMP 

Most people^ 
discover the 
band clamp' 
when it's time 
to reglue a tra- 
ditional spindle- frame chair. It’s sim- 
ply the on ly clamp that can draw those 
legs together uniformly and without 
marring. It's also great for holding to- 
gether the components in contempo- 
rary cabinet construction and is often 
used in cop) unction with plate joinery 
for an ul trafast assembly system. F or 
handling mitered frames, some band 
clamps come with corner pads to pro- 
tect the frame corners from being 
damaged by the band as it's tight- 
ened. A typical model may feature a 
16- ft. nylon band and ratchet tighten- 
er for about $12. Heavy-duty canvas 
band clamps are also available. 



BAND SAW y 

If you're only go- 
ing to own one sta- 
tionary power 
saw, many would 
argue that it 
should be the 
band saw. R 
won’t produce as 
fine a cut as a ta- 
ble saw, but has a 
greater cutting 
capacity, cuts 
with less effort 
and handles both 
straight and 
curved cutting jobs. A popular 14-in. 
size (distance between the frame and 
blade) will cut stock up to 6 in. thick, 
and most saws will accept a miter 
gauge and rip fence. For resawing 
and other straight cuts, use a 14-in, 
blade. Switch to a Mein, blade for cut- 
ting curves, and install a 3 / J{r in, blade 
for tight scrollwork. The common 2- 
wheeled version shown has a tilting 
table for bevel cuts. Three-w heeled 
versions boast a smaller size and larg- 
er throat depth. Also available is a 
tilt- frame band saw for cutting bevels 
on a level, fixed table. Most common 
12- and 14-in, band saws range in 
price from about $300 to $600. 




BAR CLAMP 

A bar clamp is 
the tool that's used 
for spanning large as- 
semblies, drawing com- 
ponents together and 
holding them in place until 
the glue sets. They’re generally 
available in sizes from 24 to 60 in. 
long. The standard type features a 
fixed head section that contains a 
threaded clamping assembly and a 
sliding section that's either locked in 
position with a pin or a jamming 
mechanism. In addition to the steel- 
bar type, light-duty aluminum bar 
clamps are available, and you can buy 
separate clampheads that mount on a 
hardwood bar, The best steel bar 
damp isn't cheap — expect to pay 
about $60 for a 4- ft. model 

BELT SANDER, PORTABLE 

In skilled hands, the 
belt sander can 
smooth and lev- 
el broad sur- 
faces faster 
than any other 
portable power 
tool. Designated by the width and 
length of the sanding belt, belt sand- 
era range in size from 1 V* x 21 in. for 
small, detail work, to 4 X 24 in. for 
large surfaces. Sanding belts for most 
Units come in grades ranging from 36- 
to 150-grit for handling nearly any 
surfacing chore. Many models are 
available with optional accessories, 
such as a sanding frame that fits 
around the base to prevent gouging 
the wood and a belt samler stand that 
holds the tool upside down on your 
bench for small work and tool sharp- 
ening. Most tools also have a dust col- 
lection bag. Belt sanders range in 
price from about $60 to $600, with 
$160 being average. 




BENCH DOG 




Truly a woodworker's best friend, 
these bench dogs can turn your work- 
bench into a versatile stock-holding 
and clamping tool. They fit in holes 
cut through the bench top, and, in con- 
junction with your vise (metal wood- 
working vises usually have a built-in 
dog), allow you to hold stock as long 
as your bench, The typical 
square, steel-type shown, 
costs about $27^ 
per pair. 



bt 
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BENCH GRINDER 

Although any 
shop will find 
hundreds of 
uses for a bench 
grinder, the 
foremost use 
in most wood- 
working shops 
is tool sharpening. The standard, 2 - 
wheel bench grinder (shown above) 
comes with a fine and a coarse alumi- 
num-oxide wheel. The most common 
wheel sizes range from 5 through 8 in. 
in diameter, w ith the 6-in. size being 
typical for small shops. Special wheels 
include white aluminum-oxide, which 
runs cooler and eliminates tool burn- 
ing, and silicon -carbide for touching 
up carbide-tipped tools. Also avail- 
able are wire wheels and buffing 
wheels for cleaning and polishing. For 
truing your wheels and keeping them 
clog-free, use a star-wheel dresser. 
Bench grinders start in price at about 
$25, with typical 6-in. models costing 
less than $100. 

A new r type of bench grinder is the 
water-cooled whetstone grinder 
(shown at left). This 
type of grinder fea- 
tures a slowly rotat- 
ing (about 500 rpm), 
horizontally mount- 
ed, w’ater-stone 
wheel, A continual 
flow of water across 
the stone face keeps 
cleans the stone sur- 
face to eliminate clogging. The inter- 
changeable wheels are available as 
coarse as 100 grit, with 1000 grit be- 
ing standard. 6GU0- and 8000-grit 
wheels can he installed for the finest 
polished edge. These grinders can be 
fitted with toolrest accessories for 
maintaining consistent bevel angles 
and for sharpening jointer and planer 
blades. Several models of water- 
cooled whetstone bench grinders are 
available with prices ranging from 
about $200 to $750, 

BENCH PLANE 

The standard 
metal bench 
planes used 
to straighten, 
flatten and 
smooth sur- 
faces and edges are still bused on de- 
signs developed more than 100 veal's 
ago, and are designated by traditional 
names and numbers. Each plane type 
is not only differentiated by its size, 
but in how it's tuned up and adjusted 



for its specific purpose. In general, 
the longer the plane, the more suited 
it is to producing a perfectly flat sur- 
face, The smaller versions (Nos, 03, 
04 and 0414} are called smoothing 
planes, and are generally used for fi- 
nal dressing and light, careful trim- 
ming. The intermediate jack planes 
(Nos, 05 and 05 l 4} are usually set 
aside for preliminary surface work, 
and the longer fore plane f No, Ofifaids 
in accurate Battening. For truing the 
longest edges and surfaces, use a 
jointer plane (Nos. 07 or 08), Prices 
vary widely, but a good No. 04 plane 
should cost about $60. Traditional 
wooden planes both with and without 
adjustment mechanisms are avail- 
able. 

BENCH SANDER 

Although there 
are disc ganders 
and belt ganders 
available as 
separate, sta- 
tionary machines, 
most small shops * 
find combination 
units fill the bill. 

The disc sander half generally has a fi- 
to lb-in. -dia. sanding disc with a tilt- 
ing table for sanding bevels and 
miters. And there’s usually a miter 
gauge for holding your work against 
the disc at a consistent angle. Four- to 
6-in,- wide belL sunders handle edge 
sanding and small surfacing jobs. The 
belt aandera often feature an adjust- 
able fence to position the work prop- 
erly, and can be adjusted to either a 
vertical or horizontal position. For de- 
tail work, contouring and tool sharp- 
ening chores, a 1-in. -wide belt sander 
similar tn the model shown is popular. 
Typical light -duty combination ma- 
chines cost between 1 100 and $200. 




Wood filler may be the most common 
way to hide finishing nails, hut it cer- 
tainly isn't the neatest way, For an in- 
visible nailing job, try using a blind 
nailer. The job of this tool is to lift a 
small chip of wood so that it can be 
pulled back to install the nail. The 
chisel-type cutter is locked into the 
tool base with a damping screw. Sim- 
ply pushing the tool into the ivood 
with hand pressure creates the chip. 
After the nail is driven and set, the 
chip is simply bent down and glued 
back in place, J t costs about $15. 








While generally considered a type of 
bench plane because it handles surfac- 
ing jobs, the block plane is unique in 
both design and use. The blade is in- 
stalled bevel-side up, and therefore 
has no cap iron that normally helps to 
reduce tearout in a standard plane. 
The better block planes, however, do 
have an adjustable mouth to suit fine 
or coarse w'ork. Block planes typically 
have a low blade angle to encourage 
more of a slicing cut and provide extra 
resistance to chattering. The stand- 
ard block plane blade angle is 20' and 
the low-angle plane blade is set at 12°. 
Primarily suited for end -grain work, 
full-featured block planes range in 
price from $30 to $50. 



BOW SAW 

Woodworkers did cut curves be- 
fore band saws were 
invented — and they 
probably used the 
bow saw.’ to get the 
jnb done. In Lhis 
saw, the narrow 
blade (about % in.) 
is held at the ends of 
two side arms. The 
arms can pivot at a center rail and 
the blade is tensioned by a twisted 
cord secured to the tops of the arms. 

The blade can lie pivoted to shift the 
frame position when necessary. Larg- 
er saws of this type are Called frame 
saws. With heavy blades, they're 
suitable for tipping anti crosscutting, 
Prices range- from about $30 tn $80, 





This cordless d rill/screwdriver never 
needs recharging. It has a ratchet for 
use where the frame can’t be rotated 
kHU°, and a chuck that handles both 
taper-shank and standard, round - 
shank bits. For effortless screwdriv- 
ing, slot and Phillips-hcad bits are 
available. Brace size, commonly 6, HI 
or 12 in., refers to the amount of space 
required to swing the frame 360*. A 
10-in. model can cost about $70. For 
working in tight spices, a joist brace 
has a single, lever arm rather than a 
frame. 
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BRAD POINT BIT 

Because most standard twist 
drills are actually designed for 
metalwork, they can produce 
less than satisfactory results, 
such as wandering and poor 
entry and exit cuts, Brad point 
twist-drill bits are expressly de- 
signed for woodworking- They 
have a uniquely shaped tip that 
features a central point. The 
point easily centers the bit and 
controls bit skating and wan- 
dering. Brad point bits also 
have raised cutting edges at the 
circumference to ensure a cleaner 
hole on both faces of the board. A set 
of seven brad point bits from l A to Vz 
in. can cost from about $17 to $50, de- 
pending on ouality. Extra-long brad 
point bits and carbide-tipped versions 
are available. 





BRAD STARTER 

Often, brads are the 
most effective 
way to 

join small components. Their small 
size, however, can make installing 
them difficult. When you really get 
tired of missing the brad and catching 
your fingers instead, you're probably 
ready for a brad starter. It features a 
magnetic barrel that holds 16- to 19- 
gauge brads and finishing nails up to 1 
in. in length. To use it, insert the nail 
in the tool and then press the nail par- 
tially into the wood. You finish the job 
with your hammer. Brad starters coat 
about $4. 



BULLET POINT BIT 



Take a good close look at the tip 
of an ordinary drill bit ai id you 'll 
notice that the very center of 3 
the point isn't capable of effec- , 
ti v e cutting. It rather pushes its JI 
way through as the adjacent w 
cutting lips remove most of the WA 
waste. Machinists overcome jfl 
this problem by first using a pi- til 
lot bit that bores the area that j I 
the larger bit can’t handle well, ' 
The Bullet Point bit, made by (I 
Black & Decker, incorporates a 
pilot bit at the tip so that the pi- 
lot h ole an d the finished hole are 1 

completed in one operation. The pilot - 
bit design also reduces skating when 
starting holes in metal without a 
center punch. In addition, the main 
cutting edges are higher at the cir- 
cumference which helps to cut cleaner 
at bit entry and exit. They range in 
size from to W in. in diameter and 
cast $16 for a set of eight. 





C' CLAMP 

Although less popular for 
woodworking than the 
fost-acting clamps. C- 
clamps are a time-hon- 
ored tool for holding work 
in place. They're deaig-_ 
nated in terms of maxi- 
mum opening and throat depth, with 
the smaller sizes and those having 
deep throats being more useful in 
wood 9 hops* For durability, look for 
clamps with square threads. For 
light-duty applications, fast-acting C- 
ckmps have levers that can be disen- 
gaged to quickly adjust the opening. 
An 8-in. damp costs about $20. 



CABINET SCHAFER 




Scraping wood is an excellent way to 
produce a smooth surface. This tool 
holds the scraper blade in place at the 
correct angle and depth, in addition 
to smoothing, it can be used to remove 
excess dried glue or an old finish. The 
version shown costs about $25. Scrap- 
er planes work on the same principle, 
but look more like a plane — a handle 
behind the blade and a knob in front. 
This type has an adjustable blade an- 
gle and costs about $65> 



CALIPER 





Calipers are absolute ne- 
cessities for accurately 
measuring and sizing 
lathe work. The two 
most common wood 
working versions are 
the bow-type, outside 
and inside calipers. 

Both have spring- 
tensioned legs that are 
adjusted via a small wheel 
and screw mechanism. As 
their names imply, these 
calipers measure outside 
and inside diameters. Both 
types are generally avail- 
able isi sizes of 4, 6, 8, 10 
and 12 in. (leg length). 
The maximum caliper 
opening is slightly more 
than the leg length. An 



8-in. inside or outside caliper costs 
about $12. If you're interested in ac- 
curately measuring as fine as .001 in. , 
slide calipers are useful. These come 
in several varieties including the tra- 
ditional vernier caliper, dial caliper 
(shown below) and relatively recent 
digital-display calipers. Slide calipers 
are also offered for metric applica- 
tions. Inexpensive versions suited to 
most wuudshops have a vernier scale 
that measures to l / JM in. „ and cost 
about $?, 



1 



CAM CLAMP 




need the power and 
weight of heavy steel 
damps, then perhaps 
these light-duty cam 
clamps will do the job. 

Similar to other fast- 
acting clampe, they 
have a steel bar and 
wood jaws, buL feature 
cork faces on the jaws 
to protect your work from marring. 
Pressure is exerted by flipping open 
the cam lever after the jaw has moved 
into position against the work. They'll 
exert up to 300 pounds of pressure 
and come in sizes ranging from a TW- 
Ln. to a 3l p /r-in + bar length. The larg- 
est size is about $15, 





CARVING PLAN! 




These small tools answer 
the need for fast, con- 
trolled stock removal 
on contoured 
surfaces and 
carvings. 

Their small size (less than 6 in, long) 
makes them easy to hold with one 
hand, and they’re available in round- 
er flat-bottomed styles for handling 
both convex and concave surfaces. 
The length of the sole is about % in* 
and the blade width is % in. A carving 
plane like the one shawm costa about 
$16. Slightly more planelike in ap- 
pearance, but handling similar carv- 
ing and shaping chores, are miniature 
planes called violin plane** These 
range from l to 2 r V^ in. long with 
blade widths from 5 / M to % in. They 
can be equipped with standard or 
toothed blades and have a screw-type 
blade locking mechanism. The small- 
est plane costs about $30. 



6S 
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CARVING TOOL 

To the uninitiated, learning 
about carving tools is almost as 
intimidating as mastering 
woodcarving itself. And in the 
broadest sense h carving tools 
range from jackknives to flexi- 
ble-shaft power toots and even 
chain saws. Most of us. howev- 
er 1 think of the standard carv- 
ing chisels and gouges when we 
think of woodcarving, and 
there are several of these kinds 
of tools that are basic. The carv- 
ing chisel has a straight cutting 
edge that's either square to the 
sides or ground at about a 23* angle. 
The basic gouge has a curved cutting 
edge and straight sides. Bent gouges 
are curved along their length to han- 
dle hollowing jobs . Spoon gouges en- 
able hollowing in tight areas and 
backbent gouges have a reverse bend 
along the tool length for shaping hol- 
lows around a convex surface. The 
degree of curvature on any gouge is 
designated by a number— the higher 
the number, the tighter the curve. 
Vetoing tools are actually small, 
straight gouges, and palling tools cut 
a V -groove- Fishtail tools can be ei- 
ther straight or curved like gouges 
and have splayed sides for w r orking 
into corners. Macaroni tools cut rec- 
tangular channels. You can buy a set 
of six beginner-level tools for about 
$25 or spend over $300 on a profes- 
sional set of 18 tools. 



o 




CHALKLINE 

A straight line is still the 
shortest distance between 
two points. And when you 
need a straight line, one of 
the most foolproof and direct 
ways to achieve it is to 
simply stretch a string. 
Chalklines handle this 
job, and go one step fur* 
ther. This tool holds the 
string on a reel so it's 
ready when you need it, 
and also embeds the 
string with colored 
chalk, Snapping the taut string on a 
long board marks a straight line for 
cutting or planing reference. Chalk- 
lines generally cost under $10. 

CHIP CARVING KNIFE 





CAT S PAW 

Also called a cat's 
claw, nail claw 
and nail puller, 
this traditional 
tool is one of the most simple and ef- 
fective nail removers that you can 
own. Various models are available, 
ranging from the combination type 
shown that has both a right-angle and 
slightly angled head, to those that 
combine a prying, chisel-type wreck- 
ing bar head along with the standard 
claw. To use the cat's paw, you simply 
drive the daw end in under the nail- 
head, and then lever the nail out, Ex- 
pect lo pay from $5 to $ IS for a cat's 
aw depending on size. 



Chip carvings are typically low-relief 
carvings, usually of a geometric na- 
ture. Much of the work is based on 
simple triangular and curved cuts 
that remove chips of wood. These can 
be repeated in hundreds of combina- 
tions to produce designs of extraordi- 
nary complexity. The basic tools for 
making the cuts are called chip carv- 
ing knives. The knives come in a vari- 
ety of shapes, each designed to 
facilitate a certain cut or operation. 
Some knives are sharpened on one 
edge only, while others may be sharp- 
ened on two or three edges so that 
they can be used in both forward and 
reverse directions. Expect to pay $40 
or more for a set of 10 chip carving 
knives. 

CHISEL 

Although the chisel can take 
many forms, the most familiar 
version is the standard, bevel- 
edged carpenter’s chisel. It 
takes its name from the sloping 
edges on the top face of the 
blade. The cutting edge is 
formed by a bevel that’s ground 
on the upper face of the tool, and 
the back is ground perfectly 
flat. Most bevel-edged chisels 
have a handle that’s pressed 
over the chisel tang. A ferrule 
around the handle where it 
meets the chisel blade rein- 



forces the wood. Socket chisels, usu- 
ally larger and subject to more abuse, 
have a deep tapered socket at the end 
of the blade in which the handle fits. 
Chisels designed to be struck with a 
mallet usually have a hoop at the top 
of the handle, or may have a tang that 
carries through to a metal cap at the 
top of the handle. A large relative of 
the chisel is called a slick. This tool is 
never struck, but rather used for 
hand paring broad surfaces. Chisels 
are available in different quality 
ranges and prices, with an average 
set of five costing about $40. 



CIRCULAR PLANE 




Traditional carriage makers, wheel- 
wrights and coopers often needed to 
plane circular components, so they 
developed specialized wooden planes 
for these jobs. How ever, a dedicated 
plane was needed for each size arc. 
This all-metal plane features a flexible 
sole that is adjustable for handling a 
large range of both convex and con- 
cave arcs. The base is bent to the de- 
sired shape by a vertical adjusting 
screw that goes through the center of 
the plane. The tool has the same 
blade- adjustment mechanism that's 
found on bench planes and costs about 
$ 150 . 

CIRCULAR SAW, PORTABLE 

The portable 
electric circular 
saw is standard 
equipment for 
cutting lumber 
quickly and with 
moderate accu- 
racy. Although < 
primarily a con- 
struction tool, 
it’s frequently used in the shop, in 
conjunction with cutting guides, and 
can be installed upside down in a table 
for an economical table saw. Many 
shops keep them on hand for rough- 
cutting long stock and panels to size. 
Saw sizes are designated by maxi- 
mum blade diameter, and range from 
about AVz in. to 16 in., with the most 
common being 7 ] 4 in. The Baw base 
tilts to 45” for handling miters and 
bevels, and the blade depth can be ad- 
justed either by a pivoting or drop- 
font base. A 7Wt-m. circular saw- can 
cost as little a s $30 or as much as $300, 
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CIRCULAR SAW BLADE 



COMBINATION MACHINE 



These days, most 
shop people have 
switched fnjm steel 
to carbide-tipped 
blades because of 
the carbide's long- 
wearing character- 
istics, And, if you 
work with plywood 
or particleboard, 
f they’re almost a ne- 
7 cessity. However, 
carbide blades do 
get dull. And while 
you can touch up 
P* carbide with a dia- 
mond hone, you'll 
need to send the blade out fora proper 
sharpening job. The beauty of a steel 
blade is that you can do the job your- 
self with a few simple tools. And, 
some pros maintain that a carbide 
blade will never be as sharp as a steel 
blade. Both types are offered in three 
basic designs: rip blades, with square 
tooth lops; crosscut blades, with the 
teeth ground in alternate bevels; and 
combination blades, which are similar 
to crosscut blades but usually have 
raker teeth to help when ripping. In 
general, the more teeth, the finer the 
cut with a loss of cutting speed. Tri- 
ple -eh ij* carbide blades alternate a 
flat-ground tooth w ith a tooth that has 
beveled corners and are useful for 
manufactured panels. Other varia- 
tions include those with negative- 
rakv teeth that stand up to nail 
impact , Teflon-coaled blades for re- 
duced friction, fishhook tooth blades 
and rate-of-feed limiting designs. The 
blades shown are (from top to bot- 
tom): steel combination, steel cross- 
cut. steel planer (taper ground with 
no tooth set), carbide rip and carbide 
crosscut. A 10-in. carbide combina- 
tion blade costs about $55. A compa- 
rable steel blade may cost under £20. 

COMBINATION DRILL BIT 

To install screws that are to be 
plugged or countersunk, you’d 
usually use three separate bits 
— unless you use this tool. It has 
a tapered twist drill that bures 
the proper pilot hole for stand- 
ard wood screws. Secured by 
two setscrews is the enunter- 
bore for cutting the plug hole or 
countersinking the serewhead. 

Stop collars are available to lim- 
it the depth of the counts rbure, 

A set of seven bits with appro- 
priate counterbores and stop y 

collars costs about $(50, 1 









1 

Just about every stationary power 
tool uses a motor, switch, arbor, table 
and base. Not only are you duplicat- 
ing equipment when you own dedicat- 
ed machines, but when you’re using 
one, the others are just taking up 
space — and your hard-earned money. 
Combination machines are designed 
to use the same basic components to 
perform several different machining 
operations. They're usually less ex- 
pensive than equal-quality separate 
machines, and they often have a few 
features that many 3ma11 shops would 
never buy a single machine for, One of 
the most popular combination ma- 
chines is the Shopsmith Mark V (top 
photo). With a few quick adjust- 
ments, this tool changes from table 



saw to drill press, lathe, disc sander 
and horizontal drill press. In addition, 
the motor, with its infinitely variable- 
speed control, can be used to power 
accessories such as a jointer, band 
saw. planer, jigsaw and others. Basic 
Shopsmith combination machines 
range in price from about $1600 to 
$1900. In Europe, a different kind of 
combination machine is manufactured 
that’s gaining in popularity on this 
side of the Atlantic. One example is 
the Robland X31 (photo above). This 
machine combines the functions of a 
10-in. table saw with sliding table, 
mortiser. shaper, and 12% :i -in. joint- 
er and thickness planer. It suits the 
serious amateur and professional by 
handling all of the typical cutting and 
milling operations. Three 3-horse- 
power motors supply power to this 
combination machine, which costs 
about £5250. 




COMBINATION 
PLANE 



Before shapers, routers and molding 
machines, woodworkers relied on 
hand planes with profiled cutters and 
matching bodies to get the job done. 
One of the last survivors of the mold- 
ing plane era is the combi nation plane. 
The most widely accepted version 
was offered by Stanley as the No. 45 
combination plane, and a reproduc- 
tion of this design is still manufac- 
tured in England. Capable of handling 
a range of profiles, including beading, 
sash molding, tongue -and -groove, 
ovolo and slotting, the tool, with all of 
its accessories, sells for about £575. 
Simpler versions of this plane are 
available for as little as $90. 



COMBINATION SQUARE 




The steel combination square has a 
head that slides along the blade and 
can be locked at any position. One side 
of the head is at 90° to the blade, and 
the other side is at 45". In addition to 
checking and laying out right angles 
and miters, the tool can be used as a 
depth gauge and ruler. Most models 
have a level mounted in the head and a 
removable scriber for marking lines. 
They range in price from £15 to $50. 
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COPING SAW 

Coping is the prac- 
tice of joining mold- 
ing, or any other 
contoured work, so 
that one piece is cut 
to fit around the 
profile of the other 
piece. The tool for 
this job, and any 
others that require 
tight-eurvp cutting 
in light stock, is the 
coping saw. It has a narrow blade 
that’s held in a steel frame via mount- 
ing pins at the blade ends. The blade is 
tensioned by turning the handle and 
can be rotated to move the frame out 
of line with the cut. Coping saws gen- 
erally cost less than £10. 
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Okay. So you redly 
don't need a gas mask to 
use ordinary strippers. But 
you have to admit they do 
smell a bit strung. And. of 
course, you realty should 
wear protective clot hi tie . 

But now there's a 
paint and varnish re mov er 
that’s easier tan you. And on your ward- 
robe. Safest Stripper* Paint and Varnish 
Remover from 3H 

It’s easy; Its effective. And because 
it contains no methylene chloride, it has 
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no unpleasant odors, no harmful mellv 
y lenc chloride fumes and won't burn 
skin like methylene chloride strippers can. 

Just apply a 
thick coal and let 
it set unhl it fully 
softens the old fin- 
ish. it won't lose its 
effectiveness, even 
alter sit lint; all 
night, 'ton eanenme 
hack the next day and start right where 
you left off. 

Safest Stripper brand Paint and 






Varnish Remover. It's pan 
of the wood idinishmg sys- 
tem from jVI Look lor our 
Iresh new appn taeh to virtually 
every ref] rushing problem 
whenever you 
lintl wood 
refinishing 
products. 

Because 
when it comes 
to rcfmishtng, 
we’ve got 
you covered. 
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WOODWORKING TOOLS 




CORDLESS TOOL 

Virtually an 
unknown field 
several years 
ago, recharge- 
able, battery- 
powered tools 
are now well 
established in 
most homes and workshops. The 
cordless drill and screwdriver are the 
most common h but manufacturers 
also offer circular saws, sabre saws, 
sanders. Laminate trimmers, grinders 
and even glue guns. The heart of the 
cordless tool is the nickel -cadmium 
battery. These are usually 1,2-volt 
cells added in series to achieve the de- 
sired voltage. The more powerful 
woodworking tools, other than sere w- 
drivers, have 
removable bat- 
tery packs so 
one pack can be 
in the charger 
while another is 
in the tool, and 
a power range 
from 7.2 to 12 
volts. Charge time for the tools is usu- 
ally an hour with some requiring only 
15 minutes to recycle a battery pack. 
Several makers offer a system where 
one buttery and charger can service a 
variety of tobten 

CORNER CHISEL 



CRANKED-NECK CHISEL 





Paring the bottom of a groove or dado 
can be difficult with a standard chisel 
because the inline handle eventually 
gets in the way. The offset handle on a 
cranked -neck chisel allows it to be 
used flat against the stock at any place 
on the work surface* The design does 
sacrifice strength, however, and 
these tools dhoula not be struck with a 
mallet. Available in widths ranging 
from Vi to 1 Vi in, , the chisels ar* sold 
for about $20 to $60 each. Smaller ver- 
sions are available for carving. 




With a precise right-angle cutting 
edge and inside bevels, this Loot is ca- 
pable of cutting clean, square corners 
in mortises. It’s commonly available 
in %- and 1-in. sizes. A ! -in. socket 
version is especially suited for heavy- 
timber frame construction. Prices 
range from $35 to $75. 

COUNTERSINK 

Unlike roundhead screws, flat- 
head and oval- head screws are 
designed to sit either fully or 
partially below r the surface of 
the work. To do the job neatly, 
you need a countersink. This 
tool can be used with either a 
hand or power drill and finishes 
the pilot hole with an 82" conical hole 
to match the sere wheal The tradi- 
tional design has six evenly spaced 
cutting edges. Newer designs of the 
countersink reduce chatter and pro- 
duce a cleaner hole by varying the de- 
sign or spacing of the cutting edges. A 
countersink can coat anywhere from 
$7 to *20 
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DADO BLADE 

A dado is a flat-bot- 
tomed p crossgrain slot 
that's often used as a 
housing in shelf and 
cabinet construction. 

And, if you own a radi- 
al-arm or table saw, 
the fastest way to 
make this j oint is with a 
dado blade. Not confined to simple da- 
does, this blade is also useful for cut- 
ting grooves with the grain, rabbets, 
lap joints, tenons and bridle joints. 
The dado blade is a circular saw talade 
that cuts an extra- wide kerf. The tra- 
ditional type (shown above) is com- 
prised of two ordinary looking blades 
with chipper blades sandwiched in be- 
tween. The shippers can be added or 
removed to alter the dado thickness in 
a series of fixed steps. The width 
range of most units is from Vs to 18 / lft 
in, Steel dado sets start at about $30 , 
and carbide -tipped versions can run 
as high as $300. Wobble dado blades 
(shown top right) are usually M-in.- 
thick carbide-tipped blades that can 
be adjusted away from 90° to the saw 
arbor. This creates a wobbling effect 
when the blade is spinning, and also 
produces a kerf that's wider than the 
width of the blade. By adjusting the 
amount of wobble, any groove width 
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between V, ami ia / J(i in. can 
be cut* New twin-blade 
wobble dado blades pro- 
duce a flatter- bottomed 
cut than the standard sin- 
gle- blade version, and T 
wobble discs are available *— ■- , 

for turning any circular - 
saw blade into a narrow- 
range dado blade* Standard carbide- 
tipped wobble dado blades start at 
about $40* 



DISC SANDER, PORTABLE 




The right-angle di*sc sunder is not for 
the small, dedicated cabinet shop. 
However, if you're involved in heavy- 
duty surface work, boatbuilding, boat 
maintenance or large sculpture or 
carvings, this may be the tool for you. 
In addition to standard abrasive 
discs, it can be fitted with pads for pol- 
ishing and buffing. For very light- 
duty occasional work, disc sanding 
attachments are available for electric 
drills. Consumer models start at 
about $50, and pro units can cost SiJfJO, 




If you're hesitant about cutting dove- 
tails by hand, or you’d simply like to 
leta machine do the work, all you need 
is a router, a couple of special bits and 
a dovetail jig. The most common and 
inexpensive jig is comprised of a tem- 
plate that has guide fingers a fixed 
distance apart. When the wood is 
clamped in the jig, the router and 
dovetail bit follow the finger template 
to cut one half of the joint. The mating 
piece is then clamped in position to 
make the second half of Lhe dovetail 
joint. More expensive jigs, such as the 
one shown, allow complete flexibility 
in dovetail spacing and layout* This 
type requires two different bits — a 
straight bit for cutting the pins and a 
dovetail bit for cutting the tails. 
Dovetail jigs range in price from 
about $30 to more than $200, 
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For the accurate sawing required in 
delicate work and fine, carefully fitted 
joinery, the normal bucksaw is often 
too large and unwieldy. Dovetail saws 
have the same basic features, but on a 
smaller scale. They also have a handle 
that's more like a chisel or file handle 
— in line with the tool and suited to 
control rather than power. Typical 
blade length is around 10 in,, and Into 
21 tpi (teeth per inch) is Mtnmuti, 
Some special models have inter- 
changeable blades. For sawing in con- 
fined spaces or when the handle is in 
the way, offset- handle saws are avail- 
able. The saws range from $5 to 320. 

DOWEL CENTERS 

Doweling is a fast and effective way to 
join wood, but its success depends on 
accurate hole alignment. Dowel cen- 
ters are by far the simplest and most 
inexpensive way to get the job done. 
To use a dowel center, bore the dowel 
hole in one mating surface, ami then 
insert the dowel center. When you 
press the components together, Ihe 
point on the dowel center accurately 
registers the hole position on the sec- 
ond piece. Dowel centers are avail- 
able for holes l /i , % and in. in 
diameter. A set of all three sizes costs 
about $4. 

DOWEL FORMER 




To work properly in a joinL, a dowel 
must be just the right size and have 
grooves that permit the excess glue to 
escape. This tool has hardened steel 
dies through w hich you drive a slight- 
ly oversized pin. The excess wood is 
sheared away, and glue grooves are 
formed. The model shown has a cham- 
fering feature for shaping the dowel 
ends. It costs about $15. 



DOWELING JIG 

The surest way to 
proper dowel-joint 
alignment in the 
widest variety of 
situations Is with 
a doweling jig. 

These are avail- 
able in several de- 
signs with prices ranging from $25 to 
3150, While some types are better 
than others at certain kinds of joints, 
they ail operate on the same principle. 
Each has guide holes corresponding 
to the common dowel sizes for guiding 
the drill bit, and a clamping system to 
register the hole locations. The dow- 
eling jig shown centers holes for edge 
gluing. 




DRAWKNIFE 




A draw knife is the traditional tool for 
shaping stock along the grain. The 
blade is straight or slightly curved 
and ranges in length from 5 to 1H in. It 
hits a bevel on one side similar to a 
chisel. On some older models, the han- 
dles are independently adjustable so 
the angle can be changed to suit the 
work. Drawknives generally cost be- 
tween $20 and $40. While the draw- 
knife is always pulled, a variation 
called the pushknife is designed to be 
pulled or pushed. This tool has han- 
dles that arc in line with the blade* 

DRILL GUIDE 

With a drill guide, 
yo ur portable elec- 
tric drill can rival 
the versatility of a 
drill press. This 
accessory can be 
filled to most J A- 
und %-in. drills. 

Its primary func- 
tion is Lo hold the 
drill so the bit re- 
mains at a consis- 
tent angle to the 
work. While some 
models are fixed at 
90°, the unit shown handles angles 
from 45° to 90°. A V-notch in the base 
holds round stock for accurate, cen- 
tered holes, and an adjustable depth 
stop is provided. When used with a 
sanding drum in the drill, the guide 
can be mounted upside down on a ta- 
ble for stationary sanding. Drill 
guides range from about $25 to $40. 




DRILL PRESS 

Here's one sta- 
tionary tool that 
few shops would 
want to do with- 
out. With it, you 
can bore holes ac- 
curately and con- 
sistently in a 
wide variety of 
materials. The 
typical design 
features a rigid 
support column 
on top of which is 
mounted the mo- 
tor and drilling head assembly. Power 
is transmitted through a belt and pul- 
ley system that facilitates changing 
speeds. A sturdy column-mounted ta- 
ble is adjustable in height and angle. 
A variation on the standard machine 
is the radial drill press. Here the drill 
head is mounted on a cylindrical arm 
so that the head can be pivoted to 
change the drilling angle. Drill press 
sizes are designated by the distance 
from the chuck tn the support column 
(throat capacity) and range from 
about 20 in. for large floor models, to 8 
or LU in. for a bench-type machine. 
Heavy-duty 14- or^-in. chucks are 
standard, and some machines feature 
as many as 16 speeds. In addition to 
boring holes, drill presses are capable 
of light-duty milling with appropriate 
accessories. Drum senders allow ac- 
curate edge sanding, and mortising 
attachments bore square holes. The 
10-in. bench model shewn costs about 
3180. 





DRUM SANDER 

These accessories are 
used for contouring and 
edge sanding; and are de- 
signed to be used in drill 
presses and portable 
(lower drills. The moat 
common type features 
a ruhber drum on 
which a sanding sleeve 
is fitted. Tightening 
the nut on the drum ar- 
bor expands the rubber to lock the 
sleeve in place, A typical set of four 
drums ranging from 14 to in. in di- 
ameter costa about $12. Other models 
iire available that use ordinary sand- 
paper. For carefully smoothing con- 
toured objects, inflatable sanding 
drums are available for about 360. 
The standard type is about 2 in. in di- 
ameter, 8 in. long and mounts be- 
tween lathe centers. A model is also 
available for drill presses. 
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DUST COLLECTOR 

Woodworkers who 
don’t have a problem 
with sawdust and 
shavings either never 
build anything 
or own one of 
these — a dust 
collector. Con- 
sidered a neces- 
sity in large 
shops, the dust 
collector is 
quickly becom- 
ing a common 
fixture even in 
the basement 
workshop* A 
medium-sized 
model, like the 
one show n, can be connected to vari- 
ous power tools with a 4-in. -din. hose. 
The Upper bag filters the dust-laden 
air, while the lower bag collects the 
waste. This model's I UA-gallon ca- 
pacity is ample for saws and small 
jointers, but if you're running your 
12-in. thickness planer much, you 
might need a larger dust collector. 
Smaller models are also available. 
This l -horsepower unit costs $300, 






EDGE 

BANDER 4 




Using plywood anil other manufac- 
tured panels is great until you have to 
deal with the edges. Manufacturers 
and professional shops solve the prob- 
lem with edge-banding machines that 
cost more than the average family 
car. If you're looking for a less expen- 
sive alternative, you might try one of 
the small edge banders on the market. 
The Freud unit shown is a benchtop 
machine that uses banding material 
with a backing of thermoplastic glue. 
As the panel is fed across the ma- 
chine, a heat gun softens the glue to 
adhere the banding to the edge. This 



particular model costs about $300, 
and 200 ft. of ’^n-in.-wide prepared 
wood banding runs about $45. Also 
available is a handheld edge-banding 
machine from Viturex for about the 
same price. 

EDGE CLAMP 

Most clamps work 
by applying pres- 
sure from the oppo- 
site faces or 
edges. When 
you’re sim- 
ply clamping 
a piece of trim to 
a wide panel, the 
standard damps are 
often unnecessarily large. This edge 
clamp grips the faces much like a nor- 
mal clamp, so that the central, per- 
pendicular screw can bear against the 
panel edge. Both of the face-gripping 
screws can be adjusted to accurately 
position the edge screw over the 
edge. These damps come in several 
sizes and designs — a small 214-in. 
model costs about $6. 




EXPANSION BIT 

Also called an expansive 
bit, this tool is an adjust- 
able auger designed to be 
used in a brace. It features the 
typical lead screw at the tip for 
drawing the bit through the 
wood. However, the actual cut- 
ter is a separate blade that can 
be positioned to suit the size of 
the hole required. These bits 
generally come in two sizes: one 
for holes from % to Wi in. in di- 
ameter, and a larger size for 
holes from % to 3 in. The sim- 
ple screw and 
Id the cutter. 
Other models feature a dial mecha- 
nism for setting and securing the cut- 
ter. Expect Lo pay about $14 for a 
basic expansion bit. 



hJ-'JIC/ia il ^ kr%* ii. 

plesttype has a sing! 
clamping bar to hold 
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FASTACTING 

CLAMP 

These clamps are % 
standard in nearly ev- 
ery shop. They operate through 
the locking or jamming of the 
lower jaw on the bar as the ® 



clamp is tightened. They’re available 
in light- and heavy-duty models with 
enough damping power for all typical 
woodworking jobs. A small, 6-Ln. bar- 
length clamp with a throat depth of 
2 14 in. costs about $3. A heavy-duty 
36-in. -long clamp with a 5-in. throat 
can cost about $40. 

FILE 

Files are classi- 
fied by shape, cut 
and length. The 
shape of a file 
relates to its use. 

For example, tri- 
angular dies han- 
dle saw sharpen- 
ing. and round 
files shape con- 
cave surfaces 
and holes. Some 
files have safe, or 
uncut, edges 
while others have cut edges for work- 
ing in comers. In order of increasing 
coarseness, most files are graded as 
either smooth, second cut or bastard 
cut. And the longer the file, the coars- 
er it will be. Mill files ha ve single rows 
of parallel, diagonal teeth and are best 
for fine work. For faster cutting, dou- 
ble-cut files have two opposing rows 
of diagonal teeth, A useful woodwork- 
ing file is a half-round, double-cut bas- 
tard file. Most of these files cost less 
than $10. 



FLEXIBLE DRIVE TOOL 




While a flexible-drive accessory is 
available for virtually any rotary tool 
with a chuck, a dedicated machine, 
such as the one shown, is the choice of 
professionals for fine carving and oth- 
er delicate detail work. It's designed 
to accept rotary files and rasps, burrs, 
small wire brushes, grinding wheels 
and sanding drums. The long flexible 
shaft permits reaching normally inac- 
cessible areas and allows one-handed 
operation. Many tools feature infi- 
nitely variable speed up to about 
14,000 rpm. Typical models range 
from about $80 to $200. 
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WeVe seen a mountain of power rapes since we 
built the first one over fifty years ago. But this Lufkin* 
Series 2000 is the best yet 

This is because, while it’s an entirety new design, 
we started with a few proven components. Like the gu ts 
of the tape. After all, some parts just don 't get any better. 

Most everything else we improved One you'll 
notice right away is the new blade, with its improved color, 
graphics, and virtually unbreakable end hook. 

What we couldn't improve, we reinvented to 
look and work better. With the help, we should add, of 



several hundred badesmen tram around the country 
who worked with the prototype and told us how to make 
it even better. 



That’s why the rounded case feels as if it’s part 
of your hand. And has the lock located on top, where 
your thumb says it should be. 

So if you use a power tape, check out the new 
Series 2000. And the No Risk Thai Offer that comes 
with every one. It might be an- 
other fifty years before you see ( C^HIj iIVi i [III] Ey ) 
anything that can touch it 
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FOLDING RULE 

Before the tape 
measure, the 
folding rule was 
the way to carry 
several feet of 
ruler in your 
back pocket. 

The tradition- 
al carpenter's folding rule (above) 
opens by pivoting the sections at their 
end joints. Its 
usual size is ci- 
ther 6 or 8 ft. The 
better models 
feature a 6-in. 
brass slide to aid 
in taking inside 
dimensions and,- 
cost about $30. g 

Thu standard 4- ' 

fold rule comes in models t hat open to 
2 or 3 ft. Borne models feature a pro- 
tractor at the joint for measuring an- 
gles and have an incorporated level. 
These sell for about $30. 

FORSTNER BIT 

These boring tools are 
unique in that they’re 
not guided solely by a I 
center point. Although ^ 
they do have a brad -type 
point, the edges around the 
rim of the Forstner bit are 
sharpened and stand slightly 
ahead of the radial cutting 
edge. This guarantees that 
the bit stays on track — even 
when boring partial holes 
where the center point misses 
the wood . 1 1 also makes for easy angle 
boring, pocket holes and flat-bot- 
tomed holes. Forstner bits are avail- 
able in sues that range from 'A to 2 l A 
in. in diameter, A set of different 
bit sizes costs approximately $32(1. A 
1-in. Forstner bit costs about $15, 

FRAME CLAM 

Gluing up a mi- 
tered frame is 
almost fool- 
proof when you 
have the right 
damp. Thisframe 
clamp has — 

four right-angle corner blocks that 
bear on the work. The blocks are 
joined by threaded nods, and most 
models have quick-release nuts for 
rapidly setting the clamp to the cor- 
rect size. A standard frame damp will 
handle work from 2- to 17!&-in. square 
and costs about $20. Extension sets 
for larger frames are available. 




FRAMING SQUARE 

Also called a steel square (although j 
it may be made of brass or alumi-| 
num), this is the tool that carpen- 
ters use to lay out and check right | 
angles. It's also handy in the work- 
shop as a large -square, straight- 



edge and rule. The standard size has 
one leg at 24 in, and the other at 16 in. 
This tool is particularly useful in han- 
dling the right-angle geometry re- 
quired in roof framing. Some models, 
usually called rafter squares, have ta- 
bles marked on the sides that assist in 
calculating rafter lengths and angles. 
These often have divisions in I2ths, as 
well as I6ths, so IhuL scaled conver- 
sions from feet to inches arc simpli- 
fied. A good framing square should 
cost less than $20. 

FRET SAW 

Although this 
looks like a cop- 
ing saw, it dif- 
fers in its extra- 
deep throat 
that permits 
working w r eli 
away from a 
panel edge. It 
also has blade 
clamps for securing the blade — cop- 
ing saws use a blade-pin securing sys- 
tem. This type of saw costs about $12, 
A variation of the fretsaw is the pierc- 
ing saw% or adjustable fret saw. This 
has a shallow-throat Iramc that's ad- 
justable for different length blades. 
With this feature, broken but other- 
wise sharp blades can be reused by 
simply adjusting the frame length to 
suit the blade. Fret-saw blades are 
available for cutting a wide range of 
materials. 





GIMLET 

If you need one or two small 
holes, it doesn't pay to pick 
up a drill — use a gimlet in- 
stead. These small augers 
have a lead screw that pulls 
the tool through the wood, 
and flutes that clear the 
chips. A set of seven ($7) handles pilot 
holes for No, 2 through No, 9 screws. 





GLUE GUN 

When you 
need fast, 
strong adhe- 
sion, the glue 
gun is often the only tool/ 

U sing thermoplastic glue 
in stick form, the stand- 
ard glue gun has an elec- 
trically heated nozzle that liquefies 
the glue as it’s pushed through. The 
better models are trigger-fed rather 
than fed by thumb pressure, Cordless 
models are available including one 
that operates via a gas cartridge rath- 
er than electric battery power, A 
typical glue gun will cost from $15 to 
$30, with professional models going 
for about $85. 

GOUGE 

A gouge is a straight, 
chisel-type tool wdlh . 
curved cross sec- 
tion. The most 
common 
type has 

the bevel on the outside of the curve 
and is called an out-cannel gouge. It's 
used for shaping concave surfaces. An 
in-cannei gouge has the bevel on the 
inside, and is particularly useful in 
trimming coped joints such as door 
and window frame moldings. A 1-in.- 
gouge costs about $18. 
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HAMMER 

The usual ^hop hammer has 
a curved claw for effective 
nail pulling, Straight claw, 
ripping hammers are more 
often used in rough carpen- 
try. Quality hammers can 
have wood or fiberglass 
handles, or feature 1- 
pieee steel construc- 
tion. Weights range 
from 10 to 24 ounces, with 
prices running from f 10 to 
S30. Another useful ham- 
mer is the cross-peeti or 
Warrington hammer 
(right). The narrow head 
helps in driving small brads 
held between your fingers. 
Warrington hammers are 
available in four sizes rang- 
ing from iJWatG 1 2 ounces. 
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5 sure steps to a fast start 
as a high-paid 

computer service technician 



1. 



training 



COMPUTES 
-SERVICE 
joer 





2000 




that’s right for today's 
good jobs 

Jobs for computer service tedlflridara 
widl almost double in the next 3H 
according td the lalesf Department of 
Labor projections Fur you, ihal means 
unlimited opportunities for advance- 
ment , n new career, or even a com- 
puter service business of your own, 1 9W 

But to succeed In computer service today, you rteed training— 
ttimptete, practical training that gives y<Mj ihi 1 confidence to service any 
brend d computer- You mwd NR! training. 

Only NRJ— the leader in career-building, at-home etectimtics training 
lor more lhan 75 years— gives you practical knowledge, handton skill 
and reaJ-wodd experience with a powerful AT-compatible computer you 
keep. Only NRI starts you with the basics, then builds your knowledge 
step by step until you nave everything you need tor a fast start as a 

liiiithpakl computer service technician 

2a Go beyond 
“book learning” 
to get true hands- 
on experience 

NRI knows you learn better by 
doing. Sf] tm training works 
overtime to give you Ihal 
invaluable practical experience. 
You firs! read about the subject, 
studying diagrams. schematics, and p hoi ns that make the subfed even 
■clearer. Then you do. You build, examine, rtmove. test, repair, replace. 
You discover for yoursdl the Iwl of the real dung, the Confidence gained 
only wild experience. 

3a Get inside 
a poweriU com- 
puter system 

If you really wan! to get ahead 
in computer service, vou have 
to gel irnade a slaleof d i e-. ul 
computer system. That ^ 
why NR! befeudes the \ 

powerful new Wmi Coittl 
1010 E5 computer as i lie 
centerpiece Of your 
handsnsn training 

As you build this 1 1 * 

hilly IBM AT-com- i M Mil 

patible micro Irom I t ' * ' * ’ \ ■ i > . I \ , l 1 

the keyboard up H 
performing key tests 

and demonMrattam at each stage of assefnbJy, you actually see lor 
yoursdl how trmy section of your com putt/ works. 

You assemble and l est your computer's 101-key "inteUigenf 
keyboard, install the power supply and 1 .2 meg 5tt* floppy disk drive, 
then interlace the higtwesoluiion monitor. Bui that's not all 

You go on to Install a powerful 2C megabyte hard disk 
drive— toda/s most-wanted computer pe npfrerat — indu tied in your 
training lo dramatically increase the data storage capacity n| your 



computer white giving you Hghlniftg<rufck data access 

By getting inside this powerful computer, you 
gel the confidence-building, real-world experience 
you need to work wilh, tmubtesTkxst. and service 
today's most widely used computer systems. 
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Make sure you’ve always got 
someone to turn to lor help 

Throughoul youi NRI 
training, you've got Hie 
full support of your 
personal NKJ insarurtor 
riml the entire NRI 
technical slaf f Always 
ready lo answer your 
(lucstions and help you il 
ytfc! Should hit a snag, 
your initaidort will 
make you fed ai il 
you're In a classroom of 
one, giving you as much, lime and personal attention as 3 ™ need. 
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Step into a bright new future in 
computer service— start by sending for 
your FREE catalog today! 

Discover for yourself how easy NRI make* il lo suc- 
ceed in computer service, Send today For NRTs big, i 
[Hfl-pagr. hiN-cnkir^tBlug describing *rvery 
aspect of NRTs oneKif-a-klnd computer training, 
as well m training in robotics, TV/video/audiD 
servicing, eterlmnic music technology, security 
ekM.tmniC!L and other growing high-lech 
career fields. 

If ihe coupon is missing, write to: NRI 
School of EkctraniCA, McClraw Hill Continuing 
Education Center 44D1 Connecticut Avenue- NW. Wtahir^lon, DC2QQ0H, 

AT £ IHM mt 1 rgiii-rmJ lr jdrmsrki at hrtemilksimJ liuunsH Mizhllies £ .‘nfp 




School oi 
litcMcf 






McGtaw Hill Continuing Education Center 
4401 Cwinecticul Avenue, NW, Wasliinglon, DC 20006 



For nMTTT nwrsn 
auvTivnJ tu taler Cl Elill 
L 1 rJhn. k by llfliuLi 



□ CHECK ONE CATALOG ONLY 

I - Computer! and MkrupTwtMon 

□ Robotics 

□ TV /Video/ Audio Servicing 

□ Tdecummunication* 

Name 



C Security Electronics 

□ Electronic Musk Technology 

□ Digital Eledronio Servicing 

□ Computer Programming 

□ Basic Electronics 



1 AiMieh 


| tiiv 


State Zip 
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\\OQDVVORKING TOOLS 




HAND DRILL 

This egg beater- 
type drill is a 
realistic alterna- 
tive to power 
drills. Its %<i-in. 
chuck handles stand- 
ard twist-drill bits. 

The particular model 
shown has a breast 
drilling attachment in 
place for using body 
pressure to help the 
work. For normal drill- 
ing, the round wooden side handle re- 
places the breast drilling attachment. 
It’s ideally suited for small holes 
where extra power isn’t needed. This 
model costs about $40. 



HANDSAW 




Today, the most common handsaw is 
the crosscut saw. And, when sharp, 
it’s still a fast and effective way to cut 
wood. Stand aril length* are 22 ami 2li 
in. long, with short 15-in. toolbox 
models becoming popular. Coarse- 
ness is measured by teeth per inch 
with 8, 10 or 12 Ipl available. Al- 
though power saws have virtually 
eliminated the hand ripsaw' from most 
shops, it's still available — and reli- 
able. At 5Va tpi or less, these saws are 
very coarse and have a vertical tooth 
face that's more effective fur cutting 
along the grain. Quality handsaws are 
taper ground (progressively thinner 
away from the teeth) to reduce bind- 
ing. You can pick Up an inexpensive 
crosscut saw (br about $15, while the 
better tools cost around $50. West- 
ern-style saws are now available with 
a fast-cutting Japanese tooth design. 



HAND SCREW 
CLAMP 



These clamps 

have a large J t — _ — 

bearing sur- 
face, can clamp nonparallel surfaces, 
are relatively non marring and are fast 
to operate. They’re commonly avail- 
able in six sixes, ranging from a small 
G-in. jaw, 3-in. maximum-opening 
model, to a 16-in. jaw-length damp 
that opens to 12 in. The average price 
for a hand screw' clamp is approxi- 
mately $20, Hand screw clamp kits 
are id so available. 





HOLE CUTTER 

A hulesaw is a cy- 
lindrical saw blade 
that’s used with a 
pilot bit that centers 
and guides the cut. 

The usual type fea- 
tures bell-shaped 
cutters (right), The 
blade and pilot bit are mounted on a 
mandrel that fits in the drill chuck. 
Cutters are available in sizes ranging 
from 'Ya to 41A in, in diameter. Prices 
vary with quality, and atypical 6-size 
set costs about $35. For heavy-duty 
use, bimetal blades are available. A 
slightly different type of hulesaw has 
a set of curved blades 
that fit in a backing plate 
that contains the pilot 
bit. Fly cutters (right) 
also 
tral 
but 

circumference 
with a single, 
adjustable 
cutting bit mounted on an arm. A 
typical unit cuts holes up to 6 in, in di- 
ameter, and can only be used in a drill 
press. Fly cut Lera sell for about $20. 



HONING GUIDE 




If you have trouble holding your chis- 
els ami plane irons at the correct angle 
when honing, you’ll benefit from a 
honing guide. The type shown {about 
$18) has a roller that rides on the 
hench behind the stone. Other smaller 
types ride completely on the stone. 
All types feature a locking mechanism 
for holding the blade and are adjust- 
able for different honing angles. 





HONING STONE 

Not too long 
ago, the only 
honing stones 
found in most 
wood shop* in 
North Ameri- 
ca were oilstones, so cal let! because oil 
is used to carry away steel particles 
and keep the surface clean. These 
were either the man-made India com- 
bination atones, one side fine and the 
other coarse, or the three 
natural Arkansas stones — soft, hard 



and hard black Arkansas (finest). To- 
day, many woodworkers prefer water 
stones. These cut faster than oil- 
stones, but they wear quickly and 
must be dressed, or flattened, often. 
They are graded by grit size with 1000 
being a general-use stone and 6000 for 
polishing. Diamond stones utilize dia- 
mond particles embedded in sLeel 
plates. They cut very quickly with 
water or oil lubrication and almost 
never wear out. Diamond stones 
aren’t a vailable as fine as oil- or water 
stones. A typical combination oilstone 
costs about £ 15. 

I 

INSHAVE 

This traditional tool is de- 
signed for the special) red ^ m 
job of shaping hollows, [t 
is particularly useful in 
contouring the hollow usually found in 
traditional chair seats. The blade 
length is about 8 in. , and the tool costs 
about $30. A smaller 1 -handled ver- 
sion called a scorp has a circular, ring- 
shaped blade and is useful for tighter 
contours. 



JAPANESE CHISEL 

The Japanese chis- 
el has several 
unique features 
that distinguish it 
from its Western 
counterpart. It has a laminated blade 
with a very hard, high-carbon steel 
bottom layer that takes a razor-sharp 
edge and holds it well under use. The 
top layer is a (ess-brittle, tough steel 
for blade strength and durability. The 
bottom of the blade is hollowed or re- 
lieved in the center to make lapping 
easy and reduce friction in use. in ad- 
dition to the standard bevel-edge 
chisel design, Japanese chisels are 
available as mortise chisels, corner 
chisels anti do ve Lai l chisels. Offered in 
a range of sires, an iKmm bevel -edge 
chisel can cost about $35. 
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JAPANESE PLANE 




The big difference in Japanese planes 
is that they're meant to be pulled, not 
pushed, and therefore 1 must be razor 
sharp to be effective. Like Japanese 
chisels, they use a laminated-steel 
blade that combines hardness and du- 
rability. The blade is very thick to 
prevent chatter. The wooden body is 
generally made of Japanese red oak, 
anti several sizes are available. A 
roughly 10-in, -long plane with a 2-in.- 
widc cutter ccwU about $100. 

JAPANESE SAW 



Because West- 
ern saws cut on Lhe 
push stroke, they must lie 
relatively heavy to resist bend- 
ing or buckling under sawing pres- 
sure, Japanese saws, on the other 
hand, cut on the pull stroke. This puts 
the blade in tension so it stays 
straight and can't bend. The blade can 
then be made thinner, which means 
a narrower kerf and less effort re- 

3 uired. The standard saw is called a 
ozuki, or tenon -shoulder, saw. Like 
a hacksaw, however, it's useful for a 
variety of different jobs. Dozuki saws 
range in pr ice from Ifit) to $ ] 40 , Ry aba 
saws are w ider and usually have cut- 
ting teeth on both edges — one side is 
used for ripping and the other side is 
used for crosscutting. 

JIGSAW 




This stationary tool is sometimes 
called a scroll saw because it’s useful 
in cutting the tight, fine curves fea- 
tured in scrollwork. It's also a great 
general-purpose saw for the hobbyist 
and a good introduction to power tools 
for the beginner. It features a recipro- 
cating blade that's held at both ends, 
and different blades are available for 



wood, metal and plastic. Most types 
today feature a parallel-arm system 
that powers the blade on both the up- 
und down stroke, and the table Lilts for 
handling beveled cuts. Single-speed 
models run at about 1G!K> strokes per 
minute, with variable-speed ma- 
chines offering greater utility in dif- 
ferent materials. A light-duty, lG-in. 
(throat depth), variable-speed model 
can cost about $170. 



JOINTER 




Jointing is Lhe process of making an 
edge or surface straight and flat, and 
this is the jointer’s main function. The 
size of the jointer refers to the length 
oft he cutter head. While 4 -in, jointers 
are available, fi- or 8-in. models are 
more practical. The rotating cutter- 
head usually holds tliree knives. The 
jointer table has a separate infeed and 
outfeed side. The infeed table height 
is adjusted to set the depth of cut. The 
outfeed table remains at the exact 
height of the cutting knives. Jointers 
with long tables are better suited to 
accurate straightening. While a joint- 
er can plane asurface, it's not capable 
of accurate thicknessing. Must mod- 
els have a rabbeting ledge for shaping 
rabbets, A small 4-in. unit can cost, 
about $140, while a professional 8-in, 
machine costs about $1500. 





KEYHOLE SAW 

Also called a compass saw, this 
tool is invaluable for making 
fast, curved cuts in Lhin wood, 
wall board and other panel 
material. Its narrow-tapered 
blade fits into a small hole for 
making internal cutouts. Some accept 
several types of blades and cost $10. 




LAMINATE 
TRIMMER 

This small router 
gets its name from 
its use in flush trim- 
ming the edges of 
plastic laminate. 

It's equipped with 
an edge-trimming 
guide and does the 
job with an ordinary, straight carbide 
bit. Some have a tilling base for bevel 
trimming without switching to a bev- 
eling bit, Laminate trimmers also 
handle other light -duty routing jobs 
such as rabbeting, grooving anti edge 
shaping. They take standard kk-in. 
bits and cost from $100 to $200. 

LATHE 




Most woodworking machines have a 
rotating cutter that shapes or cuts the 
wood. The lathe reverses this situa- 
tion with a cutter that stays in rough- 
ly the same place, while the work 
spins. The process, called turning, 
produces circular forms of nearly any 
cross section. Lathes have a head- 
stock that contains a motor-driven 
center that turns the wood. At the 
other end of the lathe bed is the tail- 
stock and a second center for support- 
ing the opposite end of the work. The 
drive center can be replaced by a face- 
plate to which a block can be screwed 
for bow] turning. Large chucks can 
also be installed. The bed of the lathe 
holds the he ad stock, tail-stock and 
toolrest — an adjustable bracket that 
supports the handheld lathe cutting 
tool. The size of a lathe is defined as 
the distance from the center to Lhe 
bed. Maximum length is the distance 
between the two centers. Light- 
weight hobby lathes start at about 
$150, with full-featured models cost- 
ing more than SltMXI. 
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M 2 

Mallets are striking tools 4C3| 
— similar to hammers buL 
lighter and used for opera- 
tions requiring a lot leas 
force, The standard round 
carver's mallet {right) is 
used for driving chisels and gouges, 
and is usually made of a dense hard- 
wood for durability. Car- 
penter's mallets generally 
have rectangular heads 
with angled striking 
faces and separate h«n 
dies. Plastic mallets (left) 
are handy for tapping 
joints together and align- 
ing components without 
marring surfaces. Dead- 
blow mallets feature 
heads filled with metal 
shot for generating maxi- 
mum force with little rebound. Wood- 
working mallets cost from $10 to $30, 

MARKING GAUGE 



This Lool is used to scribe a line paral- 
lel to the stock edge. More sophisti- 
cated marking gauges have two 
.scribing pins for marking both sides of 
a mortise or tenon at one time. Most 
models have brass rubbing strips on 
the stock to reduce wear. Marking 
gauges that have knife-type scribing 
pins work across the grain, whereas 
the pin-type scribers work belter 
with the grain . These tools cost about 
$10 to $60, 



MITER BOX, HAND 




This tool is used to crosscut trim, 
molding, picture frames and other 



components to he joined. The sim- 
plest mtlerbox is a wooden jig that 
holds a saw blade at a consistent angle 
to the work so repeated cuts can be 
made with accuracy. Full-featured 
metal miter boxes use hacksaws from 
18 to 30 in. long. The saw can be set at 
any angle from 45° to the right or left, 
and there are positive locks at the 
most commonly used angles. Some 
models use a saw with a lightweight 
replaces ble bl ad e that 's tensioned in a 
special saw r frame to keep it straight. 
Miterboxes cost from $25 to more 
than $300. 



MITER BOX, ROWER 




Power miter boxes, sometimes called 
chop saws, are increasingly popular in 
both the construction trades and 
workshops. Capable of great accura- 
cy, these tools are unsurpassed for 
speed and convenience for cutting 
wood to length at any angle. While 
smaller models are available, the 
most common unit size uses a 10-in. 
blade. Capacities vary, but 90° cuts on 
2x6 stock are common, and 4 x 4s can 
be cut to length in one pass. More 
sophisticated machines also have an 
adjustable bevel angle for cutting 
compound miters. Ten-in. saws cost 
between $200 and $300, A variation 
on Ibis theme is the sliding compound- 
miter saw. This tool increases cutting 
capacity with the motor unit mounted 
on a sliding carriage. 

MITER SQUARE 




Next to the right angle, the 45’ miter 
is the most common cut in the shop. To 
lay it out and cheek it correctly, you 
need a dedicated tool just like your try 
square. This tool features a blade that 
extends past the stock so that both 45° 
and 135“ can be measured. The model 
shown costs about $50, 






This vise securely holds two adjacent 
sides of a mitered frame for nailing 
and gluing. It handles slock up to 4 in. 
wide and has a groove so you can pre- 
cisely trim the clamped stock with a 
hacksaw: Designed to be permanently 
securer) to a workbench, this vise swiv- 
els and tilts. It costs about $160. A 
smaller, light-duty version, called a 
corner clamp, also has a fine-trimming 
saw groove and costs less than $10. 

MOISTURE METER 

All wood workers know 
that Lhe moisture con- 
tent of wood must be in 
balance with the hu- 
midity of the environ- 
ment — or the wood will 
move with frustrating 
and often disastrous 
results. And, buying 
kiln-dried wood is no 
guarantee that you're buying ade- 
quately seasoned Stock. The only way 
to know for sure is to measure the 
moisture content yourself. The best 
tool for this job is a moisture meter. 
These tools measure the water in 
wood by gauging the resistance of the 
material to a small electrical current. 
The sharp probes at the top of the unit 
are pressed into the wood at various 
locations to make the measurement. 
The moisture meter shown indicates 
10 ranges of percentage moisture con- 
tent, from 0 to 20 percent, and costs 
about $100. 

MOLDING HEAD 

If you have a table or 
radial-arm saw, you 
don't necessarily need 
a shaper or heavy-duty 
router to make your 
ow'n molding, you can 
simply use a molding head instead. 
This 7-in.-dia., 3-cutter model fits a 
standard %-in. arbor, and costs about 
?20 without cutters. Dozens of cutter 
profiles are available for making 
standard trim, picture frame stock, 
raised panels and other millw r ork. 
Complex moldings can be made by 
shaping portions of the stock with dif- 
ferent cutters. Cutters cost about $7 
for a set of three. 
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SUR6E0W GENERAL’S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 




WOODWORKING TOOLS 



MORTISE BIT, DRILL PRESS 

You can bore a square hole with 
a drill press — if you use one of 
these composite mortising bits. 

It’s comprised of a special auger 
that's housed inside a square 
chisel. As the auger removes 
most of the waste, the chisel 
corners trim the hole square. 

By damping a fence to y on r f Iril I 
press table, you can bore a se- 
ries of adjacent square holes to 
produce a rectangular mortise. 
Available in standard 14-, Y»- and Vi- 
va. sizes, these bits require a special 
accessory designed to fit your drill 
press. A typical mortising bit with 
appropriate square chisel can cost ap- 
proximately $30, 

MORTISE CHISEL 




Cutting mortises hy hand is heavy 
work. Fur a chi.se] that really stands 
up to pounding and levering, use a 
mortise chisel. The blades have a 
heavy, rectangular cross section with 
square, parallel a hies that help in cut- 
ting square-cornered mortises. The 
extra heft stands up to prying and le- 
vering out the mortise waste. Must 
types have a hoop at the top of the 
handle to withstand mallet work, ami 
a leather washer between the blade 
shoulder and handle to help absorb 
shock. Available in widths between '/< 
and % in., a Vfe-in. mortise chisel can 
cost around $20, Mortise chisels are 
also available in the Japan ese style. 

MORTISE PLANE 





Also called a butt mortise plane, this 
tool is used for cutting the shallow 
mortises required for door hinges, 
strike plates and other flush-set hard- 
ware. And for handling small jobs, it 
can be faster than using a machine. To 
use it, the walls of the recess are first 
delineated with a chisel. Then, the 
plane shaves away waste in a series of 
steps where the cutter depth is in- 
creased until the correct mortise 
depth is reached. A large opening in 
front of the blade improves visibility. 
The mortise plane costs about $40, 



MULTI-SPUR BIT 



Like the F orstner bits, multi- | 
spur hits excel at boring angled 
and overlapping holes, The 
Loothlike rim cuts quickly while 
radial cutters remove the 
waste. It produces smooth, 
dean holes and has a center 
point for centering the bit. The 
hit is available in different sizes 
from Vn to Vh in. in diameter, 
and a l-in.-dia, multi-spur bit 
costs about $20. 





NAIUET 



This punch is designed for driv- 
ing nails slightly below the sur- 
face so that the nailhead can be 
covered before finishing. 
They're offered in tip diameters 
of V* 2 lo V,u in,, ami have slight- 
ly concave tips for gripping the 
nail, A set of four can cost 
around $7. Also aval (able are L- 
shaped, offset nailsets that allow you 
to keep your fingers out of the way. 
These come with two sizes of tips anti 
cost about $o. 





ORBITAL SANDER 




These small finish- 
ing sunders do 
their job by rotat- 
ing ordinary sand- 
paper in very tiny 
(about 'fjfl-in.-dia.) 
orbits, at speeds of around 14,000 or- 
bits per minute. This makes for a fine 
finish with little or no evidence of 
scratching. The moat common type is 
a '4-sheet sander (about $S0), but '4- 
and !/i-fibeet models are available for 



making fast work of large surfaces. 
Some units come equipped with dust 
bags, and stick-on, adhesive-backed 
sandpaper is an option with some 
makes. Newly developed electric ran- 
dom-orbit sanders offer improved 
swirl-free performance, and take less 
time to get the work done. 
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If you cut a lot of plywood or other 
panel stock, you know how cumber- 
some a job it can be. That's why panel 
saws were invented. This tool is com- 
prised of a vertical frame on which a 
track that carries a circular saw is 
mounted. The panel to be cut is posi- 
tioned on a ledge at the bottom of l he 
frame, and the saw is drawn down to 
make the cut. Typical panel saws han- 
dle standard stock sizes and the saw 
can be pivoted to accommodate rip- 
ping along the panel length. Prices 
range from about $600 to $1000. 




A pin router is an overarm router 
that’s designed to make use of tem- 
plates for repetitive routing jobs. Di- 
rectly und er the router bi t is a pj n pro- 
truding above the table surface, A 
template with the cutout routing pat- 
tern is secured to the bottom of the 
workpiece and placed over the pin. 
With the bit lowered into tho work, 
the stuck and template are guided by 
the pin so the work is shaped to match 
the template. While professional 
shops use heavy-duty dedicated pin 
routers, accessories like the one 
shown make use of standard routers 
and handle light-duty work. Prices 
range up In $1000 for a unit with pneu- 
matically controlled router plunging. 
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These simple tools are Like having a 
second pair of hands when gluing up 
panels. By tapping them in the ends or 
aligned boards, they hold the stock in 
place until the clamps are installed. 
They’re available in sizes from 1 to 314 
in. wide. A pair of the 2-in. -size pinch 
dogs costs about ST- 
RIPE CLAMP 



y 

These economical clomps have a head 
and tailpiece and require ordinary 
black iron pipe for the bar. Most types 
have the screw/handle clamping head 
threaded at one end, while the sliding 
tailpiece jam-locks under pressure. 
Others have the screw/handle assem- 
bly in the sliding head. With this type, 
you can reverse the head and tailpiece 
for spreading apart pieces. You’ll pay 
about $7 to $12 for a 14-in, -pipe clamp 
set without the pipe, Kor lighter 
work, clamps are available that use 
Vfc- or V*-ia. pipe. 



PLATE JOINER 




More a complete joining system than 
a single tool, the plate joiner has revo- 
lutionized professional and amateur 
woodw orking. The machine is a small 
plungCHcutting circular saw that cuts 
slots for wooden, football -shaped 
plates (also called biscuits). The 
plates act as splines in aligning and 
reinforcing joints, and come in three 
sizes* They’re made of diagonal- 
grain, compressed beech, and expand 
in the slot when water-based glue is 
applied. The system is faster and sim- 
pler to use than standard techniques 
— including doweling. Plate joiners 
cost from about $200 to $600, Boxes of 
1000 plates cost about $30, 




PLUG CUTTER 

The exact opposite of typical 
drill bits, this accessory doesn’t 
cut a hole, but cuts a plug to Jill a 
hole. Smaller versions are used 
primarily for producing plugs to 
fill screw pilot-hole counter- 
bores and cover screw heads. 

The advantage over dowels is 
that face-grain plugs can be 
made that match the wood being 
plugged. Extra-long plug cutters can 
produce short dowels (up to about 3 
in.), and shape round tenons on the 
end of rails. Plug cutlers range in size 
from Vi to 1 in. A Mt-in.ndia, short cut- 
ter costs about $12. The extra-long 
type of the same diameter costs $45. 




at around 15,000 rpm , Depth of cut is 
set by adjusting the height of the 
front half of the base to a maximum 
depth of about Via in. Most tools can 
plane stock about 3 in. wide in one 
pass and have rabbeting capabilities. 
Double-edge carbide blades on some 
models are reversible and have an 
automatic positioning feature for ex- 
act blade height. Used primarily for 
on-site carpentry, it's an excellent 
tool for trimming doors to size, plan- 
ing heavy timbers and any other situ- 
ation that a saw can’t touch and where 
a hand plane isn’t enough. Some mud- 
els feature a fence to help hold the tool 
correctly when planing square edges. 
Power planes cost about $130 and up. 



POWER DRILL 




Probably the first power tool that 
anyone buys is the portable elec- 
tric drill, The size of aa drill is des- 
ignated by its chuck capacity. 
Standard sizes are ’/*, % and Vi: in. The 
most common and versatile medium- 
duty drill today is the ^-in. , variable- 
speed, reversible unit. Variable 
speed allows you to use a wide range 
of accessories, such as buffers, Sand- 
ers, hole saws, auger bits, paint stir- 
rers, as well as the standard drill bits. 
And, in combination with a reversing 
feature, the drill becomes a fast pow- 
er screwdriver. The &-in. drills range 
from about $20 to $200, and for light- 
duty work or w here there's no power 
supply, cordless models are available. 
Larger Vt-in. drills may have variable 
speed or two fixed sjieeds and usually 
operate at a slower rpm for heavier 
work. Hammer drills are heavy-duty 
tools that transmit a rapid percussive 
effect to the bit for drilling through 
concrete and masonry with carbide - 
tipped masonry bits. 




POWER PLANE 

In principle, 
this powered 

tool is based 
on a tradition- 
al hand plane. 

In practice, 
it’s more like 
using a porta- 
ble jointer, Instead of a plane iron, it 
has a 2-blade cutterhead that rotates 



POWER SCREWDRIVER 




While most variable-speed power 
drills can be used to drive screws, the 
cordless screwdriver comes closest to 
a true- powered screwdriver in shape, 
convenience and use. It’s especially 
handy when you have to install or re- 
move several screws at a time. Typi- 
cal models have built-in batteries, and 
the tool is generally kept in a trickle- 
charging stand so that it's always 
ready to use. Hex-shank screwdriv- 
ing hits eliminate the need for a 
chuck, and new hex -shank drill bits 
add hole- coring versatility to the tool. 
A chuck accessory is available for 
standard bits. All the models are re- 
versible, and some have a clutch that 
will automatically drive a screw to a 
specific torque. A lockup feature al- 
lows you to hand-tighten or loosen 
screws when power is inadequate. 
These power screwdrivers cost about 
$15 to $40. 




I f you need to know the exact shape of 
a molding, turning detail or other con- 
toured object, simply press this pro- 
file gauge up against the shape. Made 
of thin plastic blades that slide against 
each other to conform to the shape, 
this tool Is available in 5Va- and 12-in.- 
wide sizes. The smaller profile gauge 
costs about $18. Metal versions of t he 
profile gauge are also available at 
hardware stores. 
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Rabbet p la new differ from bench 
planes in that the blade extends 
across the entire width of the plane 
body. While this makes them ineffec- 
tive at leveling broad surfaces, it's the 
ideal arrangement for cutting steps or 
ledges along the edges of boards. It 
has a fence to guide it at a set distance 
from the edge of the work, and an ad- 
justable-depth stop to limit the depth 
of the cut. The version shown has a 
1 56-in. -wide blade and a screw-feed, 
blade-adjustment mechanism. For 
cutting rabbets across the grain, the 
tool has a spur mounted on the side 
that scores the Wood in front of the 
blade and prevents splintering. For 
working in slopped rabbets, the blade 
can move forward in the plane body. 
Metal rabbet planes cost about $60, 



WOODWORKING TOOLS 



relatively frequent tuneups to stay 
that way. The best saws have cast- 
iron columns and arms, and the motor 
carriage runs on ball bearings. Some 
modern saws feature a digital readout 
that indicates blade position. Ten-in. 
models range in price from about $300 
to $1600. 




RASP 



WMBiPf 



Mwiliii 



Unlike files, the teeth on rasps are in- 
dividual points rather than linear cut- 
ting edges. This, in conjunct ion with a 
larger tooth size, gives a rasp the ad- 
vantage for rapid clog-free cutting in 
wood. Raspsare generally either half- 
round or round in shape. The coarser 
ones are termed wood rasps. Cabinet 
rasps are finer and come in bastard, 
second cut and smooth grades similar 
to files. Patternmaker's rasps pro- 
duce a smoother cut than standard 
rasps, due to a more staggered tooth 
pattern. Standard rasps cost from 
about $8 to $20, and Patternmaker's 
rasps cost about $30 and up. 

RIFFLER J 



ter that the tool's collet can hold, and 
the motor’s horsepower rating. 
Light-duty routers accept Vi-in.-dia. 
bits only, while the medium- to heavy- 
duty models have interchangeable 
collets for up to -shank bits, and 
2- to 3*6-horsep»wer motors. Many 
larger routers feature variable speed 
bo that the tool can be slowed down 
when using larger-diameter cutters. 
Also, high-torque models have a soft- 
start feature that slowly brings the 
motor to operating speed when the 
tool is turned on. Standard routers 
are adjustable for depth of cut, but 
must be leaned into the work when 
making blind cuts or mortises. Plunge 
routers, on the other hand, have mo- 
tor assemblies mounted un spring- 
loaded columns so the bit can be 
plunged into the stock while the base 
remains flat on the work , Heavy-duty 
plunge router prices start at about 
$200. Standard routers start at £40. 



RADIAL-ARM 
SAW 



/r! 




The versatile radial-arm saw can 
crosscut, miter, bevel, rip, dado, 
groove and mold, as well as handle ac- 
cessories such as drum sanders, buff- 
ing and grinding wheels and rotary 
planers. And, it will accept a chuck or 
collet for drilling or shaping chores. 
Based on that list of potential uses, it 
may seem like the radial-arm saw is 
the only power tool you'll ever need. 
However, what it does best, and what 
most woodworkers use it for, are sim- 
ple crossgrain operations. If most of 
your work involves cutting stock to 
length, this is the saw to own. The 
most popular size for most shops fea- 
tures a 10-in. blade. Smaller portable 
versions are useful in general carpen- 
try and roof framing. Radial-arm 
saws can be very accurate, but need 



Rifflers are small rasps or files i 
usually about 6 to 8 in. long, that have 
heads that are curved or shaped for 
line work and delicate contouring. 
Most types are double ended, with 
one end being slightly coarser than 
the other. Invaluable for detail carv- 
ing# a set of eight rifflers. in either File 
cut or rasp cut p costs about $95. 



ROUTER 





This portable wood-milling machine 
spins rotary cutters, or bits, at speeds 
over 20,000 rpm. With the right bit, 
it's not only capable of molding 
chores, but handles dadoes and 
grooves, rabbets, mortises, dovetails 
and nearly any other conceivable 
wood joint. Router capacity is indicat- 
ed by the maximum bit shank diame- 



ROUTER BIT 

A router can be useless 
without the right bit. 

These smaJl cutters usu- 
ally have two cutting 
edges and are either 
high-speed steel or car- 
bide tipped. Some spe- 
cial-purpose bits are 
solid carbide. Carbide 
bits are more expensive 
and last longer between 
sharpening* than high-speed steel. 
Although diamond hones can be used 
to touch up a carbide edge, most 
woodworkers have the bit a sharp- 
ened professionally. Many bits have a 
pilot — either solid or ball bearing. 
This rides against the stock edge to 
act a* an, automatic fence. Pilotless 
bits require a router fence or guide to 
hold the router in position. Typical 
bits for forming joints are the 
straight, dovetail and rabbet bit with 
pilot. Straight cutters with helical 
flutes are also available. Molding bits 
include V -groove, ogee, beading, 
rounding-over, chamfer ami corebox. 
Straight bits with pilots the same di- 
ameter as the bit am be used to flush 
trim laminates or follow templates. 
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OURSCREWDRIVERS ARE MADE AS 
MUCH FORTHE HEAD AS FORTHE HAND 



You may already know that Stanley 
sere wdiims come in as many tip 
sizes as there are screw sizes. But what 
you may not know is that Stanley 
screwdrivers are designed smart at 
both ends. 

Start with our handle. Each one is 
ergonomically designed to conform 
to a very important clement of sercw- 
driving: your hand This gives youa 
better grip thereby increasing torque. 

Of course , a great grip is of h t tie 
value if the blade doesn't measure up. 
So the business end of every Stanley 
Professional” screwdriver is cross 
ground for accurate sizing. Our bars 
are heat treated fust to strengthen 
the Boron alloy and then chrome 
plated to resist rust. 

And every Stanley screwdriver 
measures at least 52-58 in the Rock- 
well "C" hardness scale, or it doesn't 
leave the plant. The resultis un- 
matched quality in blade strength. 

Tan i rypjrmd Erpii^gp-a rk n| Termm 
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And whateveriobyou're up 
against, Stanley can help you get 
a handle on it with over 150 
different types of screwdrivers - 
from Phillips, to Torx** Tip, to 
Fbsidiive* Screwdri ver So if 
your work leaves no mom for 
error, make sure you’re turning a 
Stanley screwdriver. The one that's ?! 

i 

all work, and no play. 




STANLEY 



hiJ|» yon do tilings right; 
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ROUTER PLANE 




This traditional tool is based on an 
earlier wooden version often called a 
hag’s tooth. Its purpose is to cut da- 
does, grooves, shallow mortises and 
to generally level and flatten recess- 
es, The router plane uses an L-shaped 
cutter whose height can be adjusted 
with the vertical screw and adjust- 
ment wheel. It can be used with a spe- 
cial fence for running grooves parallel 
to a straight or contoured edge. The 
router plane costs about $55, and 
smaller versions are available for 
more delicate work, 

ROUTER TABLE 




Here's an accessory that turns a por- 
table router into a stationary tool, or 
miniature shaper. The router is 
mounted upside down under the ta- 
bletop and the bit protrudes through 
the center hole. Stock can be guided 
past the bit with the miter gauge, or 
simply held against the fence. Piloted 
bits can be used without the fence or 
miter gauge. Although basic router 
tables are simple to make, they're 
commercially available and range in 
price from about $30 to $120. Table 
saw extensions that take advantage of 
the table saw fence are also available 
for mounting a router. Although, 
most routers will work in a router ta- 
ble. the most versatile unit is a large, 
high-horsepower model with variable 
speed. A more sophisticated router 
fixture features a horizontally mount- 
ed plunge router and sliding table for 
holding the stock. These versatile 
units handle a wide range of joint cut- 
ting operations and cost more than 
$500 without the 2 Vi- to 3-horsepower 
plunge router required. 




SABRE 

SAW 



A portable version of the stationary 
jigsaw, this tool differs in that only 
one end of the blade is fixed. This al- 
lows it to pocket cut (cut an enclosed 
hole), but reduces blade stability and 
cutting accuracy. The sabre saw is 
primarily used for cutting curve b in 
stock 1 in. thick or less. Heavy-duty 
models often have an orbiting-blade 
feature. Here, the blade moves for- 
ward and backward as it moves up 
and down to increase cutting speed. 
Some sabre saws are called scroll 
saws because the blade can be pivoted 
to follow a tightly curving cutline. Sa- 
bre saws cost from $30 to $200. 




You don't always need sandpaper to 
produce a smooth finish, Many wood- 
workers rely on a scraper for this job. 
These steel plates are shaped with a 
burr or hook along the edges. When 
pulled or pushed across the wood, a 
thin shaving is produced. They come 
in different weights and shapes to suit 
the job at hand, A typical set of four 
scrapers costa about $ 1 0. 

SCREWDRIVER 

Slot-head screwdrivers come in 
sizes to fit No. 0 through No. 24 
slot-head screws, and blade 
lengths range from 1 to 24 in. 

Phil tips- head drivers offer bet- 
ter gripping power and come in 
sizes No. 0 through No. 4. Many 
shops are turning to square- 
drive (Robertson) screws and 
screwdrivers for slip-free 
hand or power driving. Combi- 
nation screwdrivers store inter- 
changeable tips in the handle 
and offset drivers are L-shapcrf 
for tight areas. 





Woodworkers who handle repetitive 
millwork, or who need bo out molding 
profiles of greater depth than most 
routers can handle, use a shaper. 
These stationary tools feature a verti- 
cal spindle on which a cutter is fitted. 
Cutters are typically 3-blade designs, 
and molding- head -type units are 
available that accept interchangeable 
knives. Spindle diameters of medium- 
duty machines are either Vi, % or 1 
in. , and some machines have inter- 
changeable spindles to suit a range of 
cutters. Industrial machines have 
I %-in. spindles, and adapter bushings 
are available for using these larger 
cutters on 1-in. spindles. Most units 
also accept a collet that handles router 
bits for light-duty work. Two-speed 
machines run at 7000 pd 10,000 rpm, 
and handle a wide variety of cutter di- 
ameters, For instance, cutters up Lo 
about 6 in, in diameter can be handled 
on a 1-in, spindle at the slow speed. 
■Romp machines feature a sliding table 
option for accurate and convenient 
repetitive work. While most shaper 
cutlers are designed to rotate coun- 
terclockwise, many machines have a 
reversing switch to accommodate a 
special cutter or allow the c utter to lie 
flipped over and used from the oppo- 
site direction. Moderate -size shapers 
use a 2 - «r 3-horsepower motor and 
cost somewhere between $1000 and 
$ 2000 , 




For smoothing contoured molding 
profiles, cleaning out tight corners, 
removing dried glue or stripping 
paint, nothing beats a shavehook. 
These tools come in several different 
head shapes to meet every situation. 
A set of three costs about $12. For 
more versatility, choose a model with 
Interchangeable heads that match 
nearly any molding profile. 
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SHOULDER PLANE 




Whether you cut your tenons with a 
table saw, router or by hand with a 
hacksaw. it's not unusual to spend a 
little extra time for the best possible 
fit. And, although the tenon may fit 
snugly in the mortise, the joint's out- 
ward appearance is ruined if the tenon 
shoulders aren’t cut properly. A 
shoulder plane is a low-angle rabbe t 
plane that's designed to trim end- 
grain tenon shoulders for a perfect St. 
The plane's sides and base are ac- 
curately machined so that they’re 
square, it has a screw-feed blade ad- 
justment mechanism and the blade 
should be razor sharp and set for a fine 
cut for the tool to work properly. The 
shoulder plane is also handy for fine- 
trimming rabbets and other square 
cuts. Some models have a detachable 
front nose section that, when re- 
moved, converts the tool to a chisel 
plane that's capable of cleaning out 
the ends of stopped grooves and rab- 
bets. Small builnuse versions are also 
available. Shoulder planes range in 
price from about $50 to $150. 

SLIP STONE 






SLIDING BEVEL 



If everything 
wooden was in- 
deed made up of right 
angles, you probably 
wouldn’t need this tool 
Also called a sliding 
T-bevel or a bevel 
gauge, it's indispens- 
able for copying, laying 
out and checking angles other than 
90°. The pivoting blade can be posi- 
tioned so that the supplement of the 
angle on one side appears on the other 
side. The brass-capped, rosewood 
model shown costs about $13, but an 
inexpensive ($5), plastic-handled ver- 
sion will do the same job. 



J 

r 
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The real secret to successful wood- 
carving has less to do with the kinds of 
tools you use than the condition that 
they're kept in. It’s crucial that they 
be as sharp as possible. While the final 
step in sharpening gouges and other 
carving tools is to strop the edge razor 
sharp, preliminary honing requires a 
Stone that’s shaped to closely match 
the curve of the blade. Slipstones, or 
simply slips, come in various shapes 
and grades, just like standard honing 
stones. Some are lvater stones, w hile 
the traditional variety are lubricated 
with honing oil. One type of combina- 
tion water slips tone features rows of 




concave and convex shapes formed 
into the top of the stone. Prices range 
from about Jfi to $25, depending on 
the grade, material and size of the 
slipstone. 



To improve the effi- 
ciency at the very center of an ordi- 
nary twist drill, the split point bit has 
special bevels ground to meet at the 
point from opposite sides. This cre- 
ates better cutting action at the tip 
and it also helps to reduce the skating 
effect when the hole is started. The 
split point bits are often coated to help 
reduce friction and heat buildup. The 



model shown, called the Sidewinder, 
costs about lit) to 50 percent more than 
a standard twist drill bit of the same 
size. 

SPOKE SHAVE 

4 ' 




SPADE BIT 

These are clearly the sim- ■ 

E lest and most inexpensive 
its for boring large holes, i 
They’re available in sizes \ / 
ranging from V* to lVfc in. and \j 
can be used in a portable drill 
or drill press. They do require 
more power than auger biU 
and are not well suited to cord- 
less units. The bask type with 
straight cutting edges is easy 
to sharpen and can even be 
custom ground to a smaller 
size to suit a specific applica- 
tion. New er versions nave 
spurs at the corners to cut cleaner 
holes, but are more difficult to re- 
sharpen. While the standard spade bit 
is about 6 in. lung, ti- or 12-in. exten- 
sions can be added to increase versa- 
tility. Extra-long, 1-piece, 16-in. bits 
are available for portable electric 
drills only. Modified spade bits in- 
clude those with lead screw' Ups simi- 
lar to an auger, ami unique round- 
shoulder bits for cutting curved holes. 
Standard spade bits cost about $2 for 
a V*-in. size. 



SPLIT POINT BIT 



For carefully trimming and smooth- 
ing flat surfaces, you need a plane. 
But, if the surface is curved, you want 
aspokeshave. Like planes, these tools 
were originally made out of wood, and 
the old design is still available. Most 
of the spokes haves, today, are metal. 
The standard spokesh&ve has a flat 
face and is suitable for straight and 
convex shapes. The basic tool has a 
blade that's held in place with a screw, 
and the depth of cut is adjusted by 
lightly tapping the blade forward. 
Some models have twin adjusting 
screws for more convenient control of 
the blade depth. It’s often handy to 
adjust the blade to cut deeper on one 
side than the other. In this way, you 
can move the tool from side to side to 
shift from fine to coarse cutting. 
When shaping arcs, always pay atten- 
tion to grain orientation, and move 
the spokeshave downhill in relation to 
the grain. For handling concave 
work, a round - or convex-face spoke- 
shave does the job. Special types in- 
clude those with blades that are 
ground either concave or convex 
across their faces, and have matching 
body shapes. Chamfering spoke- 
shaves are useful for adding chamfers 
up to 1 Vi in. wide. There's even a 
spokeshave that has a flat and a con- 
cave face combined in one tool. Spoke- 
shaves generally cost under $26. 

SPRING CLAMP 

When the work 
doesn’t need a 
great deal of 
pressure, or the 
weight alone of typical clamps would 
prohibit their use, you'd undoubtedly 
find these spring clamps handy. 
They're made with openings ranging 
in size from l to 4 in., and the large 
version costs about $H. They're espe- 
cially handy for positioning parts to be 
joined with fast-setting glues, and for 
model making and jig construction. 
You’ll even find them invaluable as a 
third hand for holding things tempo- 
rarily in place around the house. A 
plastic coating on the tips and handles 
is for comfort and to prevent marring. 
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STROKE SANDER 




These large machine* are designed to 
sand broad surfaces tjuitrkly and uni- 
formly. However, because the opera- 
tion is predominantly freehand, skill 
is required for best results. They uti- 
lize a long sanding belt that runs from 
one side to the other. The table on 
which the work rests slides in and out, 
toward and away from the operator. 
An arm -controlled platen that moves 
across the machine draws the belt to 
the work surface. By moving the plat- 
en back and forth, and the workpiece 
in and out, the complete surface can 
be sanded. A medium- sized stroke 
sander for a 2 x 5- ft. panel costs 
around $1500. The larger version 
shown costs about $."1850. 




Rough contouring wood by hand is t he 
job of these rasplike tools. The re- 
placeable blades feature a coarse, 
open-grid tooth structure that cuts 
fast and resists clogging. The flat Sur- 
form tool accepts both flat and convex 
blades. It’s available with handles like 
a plane us well as the file- type handle 
shown. The round Surfarm tool en- 
larges holes and works in tight 
curves. These Surform tools general- 
ly cost about $10. 

SWAN-NECK CHJSEi 

This is a heavy mortise chisel that's 
designed to help clean out the bottoms 
of mortises. It's effective for mortise- 
and -tenon joints, traditional A 
latch set mortise*, and other H 
situations thaL require a Hat- M 
bottomed mortise. After the 
sides of the mortise are cut, H 
the bent blade of the swan- V 
neck chisel levers out the re- S 
maining waste. It's made in 6- , j 

10- and 12-mm widths, from 
$13 to $30. Although it has a \ 
hoop at the handle top, this 'A 
chisel is not to be struck. 




The heart of most woodworking shops 
is the table saw. Equipped with a cir- 
cular saw blade 110 in. is the most pop- 
ular size}, miter gauge and rip fence, 
this machine handles most woodcut- 
ting jobs. It also accepts dado blades 
and molding heads. The table saw's 
forte is in ripping and other long, 
fence-guided cuts. And, because of its 
solid construction, the machine is gen- 
erally accurate and can handle heavy 
stock. Improved fences and extension 
tables are available as options on 
some makes, or as aftermarket acces- 
sories to increase the accuracy of your 
saw. These machines lose points, 
however, in crosscutting operations. 
Boards lunger than a few feet are dif- 
ficult to maneuver over the table, and 
the miter gauge only handles small 
work. Miter gauges with built-in 
stock clamps are a good choice for ac- 
curate crosscutting. Many wood- 
workers build a sliding table that fits 
in the table saw's miter-gauge slots. 
While this provides better support, 
crosscutting long boards is still a 
problem. Sophisticated table saws 
have built-in sliding tables for accu- 
rate crosscutting and panel work. 
Here, the table is split and the side to 
the left of the blade rides on a carriage 
to move the stock by the blade. In ad- 
dition to miter cute guided by the mi- 
ter gauge, table saws can cut bevels. 
Most saws are tilt-arbor machines 
— -the table stays horizontal while the 
blade angle is adjusted. Others are 
tilt- table saws where the blade and 
arbor remain fixed. In addition to the 
standard floor-model saws, new com- 
pact bench saws combine portability 
and power. Typical 10-in. table saws 
range from $300 to $2000. 



TARE MEASURE 




This modern version of the folding 
rule come* in lengths ranging from 3 
to 30 ft. and has a spring-loaded spool 
for automatically returning the tape. 
Longer lengths are available as reel- 
type tape measures. Standard tape 
widths ire Ya to i in., and metric. En- 
glish or combination graduations are 
available. An average 10- ft. tape 
coats about $0. 

THICKNESS PLANER 




The job of this machine is to plane one 
face of a board so that it's parallel to 
the opposite face. It doesn't flatten 
stock — this chore is handled by the 
jointer. The typical medium-duty 
thickness planer has a 3-blade cutter- 
head with feed rollers in front of and 
behind the cutterhead that move the 
stock through the machine. The stock 
rests on a table under the cutterhead, 
and is drawn in against the cutter 
rotation. On some models, the table 
height is adjustable for stock thick- 
ness, and other types have a fixed 
table and an adjustable motor/ 
cutterhead assembly. Shop-size plan- 
ers range from small , 6-in., open-sid- 
ed machines to 24-in. -wide units. 
Planers that handle about 12-in. -wide 
lumber are the most common. These 
generally handle stock up to 6 in. 
thick, and require at least a 2-horse- 
power motor for average work. Por- 
table 12-in. planers are available for 
on-site, light-duty work, and some 
models are offered in combination 
with a jointer, Prices for light- to me- 
dium-duty planer* range from $500 to 
$2000, 
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Countryside 

The way life ought to be. 






Finally there is a magazine that how you feel about the country — the (and, the life, the joy 

that it gives to you and your family. Countryside lets you share the experience of committed families 
who are building lives in the country — full time or on weekends. It is a rich and beautiful chronicle 



of life as it ought to be. In keeping with our commitment to land preservation, donations to land trusts 



will he made front the advertising and subscription revenues. 



Now available on newsstands. For <? 
charter subscription, call 1-800-444-8783 ext.um a 

Subscription price S 5.99 for 6 issues. Donations to land 
trusts uriff nrdcfr from the nduertising and subscription revenues, 

Country*i4f r % j pMurdtion of ffdirjJ MtjpfJnrj, if divitfon of The Heart! Corporation, &I9VQ Tl\r K«frs.f Corporation. 






THICKNESS 
SANDER 

While heavy- 
duty surfacing 
and thickness 
ing jobs are usually handled by a 



WX>nftORKING TOOJ-S 



jointer and planer, those rotary cut- 
ting tools don't always handle heavily 
figured wood or wild, reversing grain 
with lender loving care. And, surfac- 
ing thin a Lock can be risky business at 
best. To eliminate tearout problems 
that result in wasted wood, drum- 
type thickness sanders are a solution, 
Tne Performax model shown has a 5- 
in.-dta. , 22-in. 'long horizontal sand- 
ing drum that's mounted parallel to 
the machine table. It's designed to 
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RANDOM ORBIT SANDERS 

7334 3.7 AMPS-6000HPM-5’ Pad Size 

LIST $205 00 SALE $119.00 
7334K Above Sander with case & 1 roll 1 00X & 1 SOX discs 

SPECIAL SALE $149 00 

7335 3.7 AMP-2500 to 6000 R PM-5* Pad Size 
LIST $225. 00 SALE $135.00 

7335K Above sander with case & 1 roll 1 0GX S 1 50X discs 

SPECIAL SALE $159.00 

7336 3.7 AMPS-2500 to 6000 RPM-G' Pad Size 
LIST $230. 00 SALE $139.00 

7336K Above Sander with ease & 1 roll 100X & 1 SOX discs 

SPECIAL $165.00 





330 Speed Bloc 

Finishing Sander 

Palm Grip Design 
1 2AMPS 
Pad Size: 

4-1/8" * 4-1/2' 

LIST $58.00 
SALE $55.00 

9850 12 Veil Cordless 
Drill/Driver Kit 

Complete with 
charger, battery & 
case. D -40 OR PM 
with 5 position 
dutch 
LIST $240 
SALE $135,00 
Extra 12 volt battery 
SALE $35.80 




m 



1.5 HP Rooter 

Two Handle Design 
Micrometer depth nf 
Cut control 
1/4” & 1/2" collets 
Included 
LIST $230. DO 
SALE $123, 00 

555 Plate Biscuit Joiner 

Ideal for joining 
applications Comes 
complete with case, 
Fence and carbide 
tipped blade 
LIST $299.00 
SALE $165.00 
1 00 Q Assorted Biscuits 
Size AO.FIO.KO 
SALE $29.00 



ItuUUta. 

6093OIN 9.6 Volt Cordless Orill Kil 
Complete with charger, battery 
& case. 2 speed ranges: 0-4 00 
RPM & 0-1 IGOR PM 

LIST $259.00 SALE $1 29, DO 
99240 B 3"x24" Belt Sander 
7. 8 AMP with bag 
LIST $285.00 SALE $149.00 



BOSCH 

1581 US Tdp Handle Jig Saw 
LIST $239. 00 SALE $1 33.00 
1582VS HEW Barrel Grip CLIC Jig Saw 
LIST $239 00 SALE $133. DD 
1273DVS 4"x24" variable speed 

Belt Sander 10.5 AMP with bag 
LIST $339.00 SALE $1 89.00 
1 61 1 EVS 3 HP Variable Speed Router 
LIST $410.00 SALE $239, DO 



FREE FREIGHT IQ THE 41 CONTINENTAL STATES * 1<I90 TOOL CATALOG AVAILABLE 



utilize :}6- Lb rough 240-gril abrasive 
rolls to handle a wide range of surfac- 
ing chores. The top face of the stock is 
fed under the drum against the drum 
rotation, and is sanded parallel to the 
bottom face. The model shown has a 
variable-speed powered stock feed. 
For amaJi shops, or w hen this type of 
machine will only see occasional use, 
it's available as an accessory that 
mounts an the column of your radial- 
arm saw. This basic version costs 
about £300, Heavy-duty industrial 
thickness sunders are available for 
production cabinet and furniture 
shops 

THIN-KERF BLADE 

If yau think 
that your old 
circular saw is 
underpowered, 
trading it in for 
more horses 
isn't the only so- 
lution. Instead, 
try strapping on a thin- kerf blade. Be- 
cause a thin kerf means less wood is 
sawn away, it Lakes less energy 1 to do 
the job. This makes th in-kerf blades 
especially attractive to cordless-saw 
users — you 11 get longer battery life 
between charges with this type of 
blade. And the reduced waste means 
you could realize a savings when 
many thin strips, such as edge band- 
ing, are being ripped on your table 
saw, Thin-kerf blades are carbide- 
tipped, and available for portable and 
stationary circular saws in the same 
price range as standard blades. Some 
models have small bumps behind the 
teeth to limit the rate of cut. 



TRAMMEL 





Careful layout and drawing require 
the right instruments, and this simple 
tool takes over where your compass 
and dividers leave off. Basically two 
scribing points that slide and can be 
locked on a bar (you supply the wooden 
bar), it is used to lay out large circles 
and arcs. The radius is only limited by 
bar length. And, because it's more ac- 
curate than measuring with a ruler 
when it comes to transferring dimen- 
sions, it's invaluable in constructing 
full-size drawings of furniture, cabi- 
nets, boats and other projects, A set 
of two trammel points can range in 
price from about $18 to $40. 
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WOODWORKING TOOLS 







Lathe Ui nii [iff often involves making 

preliminary aiding tut a that bring the 

work down to critical diameters at 
specific positions along the stock. 
Once these cuts are made, they act ;i> 
a guide for final shaping. This caliper 
is used in conjunction with a parting 
tool to make the initial suing cuts. 
The standard parting tool is locked in 
the caliper at the correct diameter by 
thumbscrews. When held i 1 1 1 he rotat- 
ing stock, the parting ton] cuts UnLil 
the diameter is reached. It costs 
about $17, less the turning toot. 



TURNING CHISEL 

While there are almost as 
many types of turning tools 
(chisels) as there are ways to 
uae a lat he, there are a few 
basic types that ail turners art 1 
familiar with. Gouges are 
curved in cross section anti are 
generally used for preliminary 
shaping and roughing out. 
Scrapers are flat tools with 
profiled edges to suit the 
shape being formed on the 
work. Hound nose scrapers are 
com mon, and asymmetrical 
side ■cutt ing scryjMirs are use- 
ful for faceplate work and bowl 
turning. Scrapers are also 
used for the general cleaning up and 



9 



against the tool res l 
near the rotating 
work, the length of 
the tool affects lever- 
age and tool control. 

Typical turning chi- 
sels are about 17 to 2(1 
in. long, with howl 
gouges exceeding 2 ft . for hest con- 
trol. They are available in carbon 
steel or more expensive high-speed 
steel and cost from $9 to $00. 



finishing of surfaces. 
Skews are angled, 
straight edged tools 
that are used for 
shaping beads, shoul- 
ders and cylinders. 
Parting tools have V- 
shaped ends, and are 
nften used to make 
sizing cuts. Because 
turning tools are 
handheld and rest 



TRIM SAW 



The portable 
circular saws 
for light -duty 
trim and panel 
work needn't 
have the ca- 
pacity for cut- 
ting heavy 2 x 12 construction 
lumber. Trim saws have the same fea- 
tures that their larger cousins do, in- 
cluding depth adjustment ami a 
wraparound base thaL can be tilted for 
cutting bevels and miters. However, 
they’re much lighter and easier to 
handle (the model shown weighs 
about 7 pounds), This small mc*td has 
a-P'L-in.-dia. blade, making it suitable 
for stock up to about I Vi in. thick. Be- 
cause the power requirements of a 
trim saw are minimal, it is successful 
as a cordless saw — especially in con- 
junction with a thin-kerf blade. A 
typical trim saw can cost $150. 

TURNING CALIPER 



Maybe you vc already begun dropping "shop hints’ early this 
year. Or you'd like to put a little Christmas in someone else's shop. 
Maybe if you had a good saw or sander right non', you could make 
your own gifts this year. 

Delta Quality Woodworking tools. The pros have used them 
for over half a century. And now you’ll find a whole shopful at your 
local Delta dealer or at leading home Build in a 

centers and hardware stores. 0 Trodi fioo 

Call toll free for name of tlie A 
store nearest you: Delta International A A IQ E LXA 
Machinery' Com. , 800 f 438-2486. * p *™'' 
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The Price of Home 



Now you don’t need a 
$1500 professionally-installed 
home security system to keep out 
a professional 
introducing Schlage 
Keqpsafier.* America's best sell- 
ing wireless electronic home 
security' system. Keepsafer gives 
you the same kind of reliable 
protection of a professionally- 
installed system. Hut at a frac- 
tion of the cost. Because you 
install i 



Security is on Sale. 



security, reliability and affordability of 
the Keepsafer gives your family the 
edge in protection, 



in 

about 
hour or 

The “Wbat Have You Got 
To Lose Sate . ' 

Now is Lhe lime to invest in the 
security of the Keepsafer during our 
nationwide sale. Look at all you get 
for the low base price of $199: 

* Control Consult’ 

* 2 Transmitters 

* Security Window Stickers 

* Fully- hpandaltk System 
Capabilities 

* 90-Day Money Back 
Guarantee 

There's more Most homeowner's 
insurance policies recognize the 
security Ireneftts of the Keepsafer and 
offer users a reduction in 
premiums. 

One of four homes will be 
burglarized this year. 

Today, you are three times more 
likely to be a victim of a break-in than 



typoo 



- We've been keeping families 
SchlageSafc "since 1926. 



You can install Keepsafer with an 
ordinary screwdriver and save 
hundreds of dollars. 

Over 9Tli) of Keepsafer 
_ owners agree their installa- 
tion was "quick and simple." 
This easy installation, plus 
the tremendous value of our 
offer, will literally save you 
hundreds over an Installed 
system." 

You will be installing 
wireless, electronic transmit- 
ters with sensor sets that trig- 
ger the alarm on the Control 
Console the instant a moni- 
tored door or window is 
opened. 

In addition, there is a full- 
range of accesses which allow' you 
to custom-tailor the system to your 
needs. Keepsafer can 
pefonti virtually 
every' function of 
a professionally- 



installed system. 



tiftiilff LsAcL 



Standing lie hind the reliabil- 
ity' of Keepsafer is the same 
company that has been protect- 
ing families with the mast 
secure door locks made. 

There is no safer security' 
combination than to be 
Milage-Safe with St illage locks 
I and the Keepsafer Security System. 

SCHLAGE 

KEEPSAFER 

Call 1-800-84ALERT 



At only $199, and a 
90-Day Money Back Guarantee, 
what have you got to Jose? 

The Schlage Keepsafer is all you 
need to protect the people you love, 
and the things you like. And to keep 
from losing either one. And at out 
special price and guarantee, right now 
is the the time to purchase your 
Keepsafer during Schlage’s nationwide 
What Haw You Got To Lose Sale. ' 
Gill 1 -800-84 ALERT for 

the dealer nearest you. or 
find Keepsafer at better 
home centers and 
hardware stores 
nationwide. 



SCHLAGE 
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TRY SQUARE 



Just about ail of wood working is 
based on the right angle. If you can’t 
lay Lt out and check it, you’re lout. A 
good try square has a wood stock with 
a brass face on one or both sides for ac- 
curacy, The 6- to 14-in, -long blades 
are steel. Prices range from $12 to 
$50. Engineer's squares are all-steel 
and are the must accurate. To check a 
square, hold it against the straight 
edge of a board , and scribe the square 
line. Then, flip the square over and 
check the scribed line against the 
blade. 



TWIST DRILL BIT 

The most common drill bit that 
is used for holes in wood up to 
Vi in. in diameter is actually a 
metalworking tool — the twist 
drill. Bits with a smaller point 
angle perform better in wood 
than the Hatter-tipped metal 
bits, Twist dril I si^es are speci- 
fied by either a fractional di- 
ameter in inches, a number or 
a letter. Fractional drills start 
at Vfrt and increase in V^-in. 
increments. Number drills 
start at No. 1 (.22b in.) and 
range to No. 97 {,0059 in.), al- 
though sets commonly only go as 
small as No. 60. Letter drills range 
from A (.234 in. HoZ (.413 in.)- A good 
serviceable set of bits from to Kin. 

in diameter should cost about $45. 



VENEER 

The primarj 
job of this tool' 
is not to strike 
anything, but 
rather to press 
down veneer as it’s glued in place. The 
bread edge is held against the veneer 
as the tool is drawn across the sur- 
face. It's typically used with the grain 
when possible, and moved in a series 
of overlapping zigzag strokes. Tradi- 
tionally, woodworkers would make 
their own veneer hammers using a 
piece of brass for the tongue. Several 
sizes would be kept on hand to accom- 
modate a wide range of work from 



nut suited for handling thin sheet ma- 
terial such as veneer. For thin job, a 
special veneer saw is available. The 
veneer saw is usually held against a 
straightedge cutting guide. The han- 
dle is offset for good visibility, and the 
blade is curved so cut* can be started 
in the center of a surface. This very 
thin blade has teeth filed at 13 tpi 
(teeth per inch), and the teeth are not 
set (bent for blade clearance in kerf). 
It costs about $7. 



broad surfaces to small inlays and 
cress bandings. The opposite side of 
the head does qualify the tool as a le- 
gitimate hammer — it can be used for 
striking. This tool costs about $2n. 

VENEER SAW 



While your dovetail saw may be just 
the thing for cutting fine joints, it’s 



The All-American value Team 



Ln U S. A,: Arrow Fastener Company, Inc., 271 Waybill Street Saddle Brook, N J. 07682 
In Canada: JerdBl Distributors, Inc., 65Qt Melropditar* Bfcd East. Montreal HIP 1X9 Quebec 



- STAPLING 
MACHINES 

• GLUE GUNS 

• RIVET TOOLS 

• STAPLES 

• GLUE ST1X 

• RIVETS 



For the professional or 
doit-vourselffer ARROW 
makes the job easier, 
go faster and— less 
expensive Whether 
you're building the 
new, repairing the 
old or pursuing a 
hobby In arts and 
crafts, ARROW has 
the light tool. 

see the complete 
assortment of 
arrow quality 
fastening products, 
available at all 
leading Hardware, 
Home center, 
and Discount 
Department stores 



HT-SOA 

HAMMER TACXER 



STAPLE CUH T ACKER 
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YOU CAN MAKE UP TO 




Drar Friend. 

I made S9-.800 in 24 huutv You may do bctierl 

My name is John Wrighl. No! Loo Jong ago 1 was fial 
broke. E was £23.000 ai ddM. Hu bank icposscsfeed mv 
ear beesume J k«p up with (he payment*. And 

□tw day l he Landlord gave me an eviction m?1 ice because 
I had n r paid (he rent for three months Sn we had to 
move out My family and t stayed ui my cousin^ plats 
fra - Ihe ml of Etval mouth brfere I could manage to jjel 
another aparcmenL. Thai vu very embarrassing. 

Things have changed now. J own four homes in 
Southern California. The me I'm living m m w in 
Beverly Mills H worth more item one million dol^n. I 
own several cars, among them a brand new Mercedes 
ami a hrjjwJ new Cadillac-. Right now, r h.ivt a 
ntiDion doltnr lime of credil whh Hk banks have «*- 
tiFfcales of depend al IlDO.OTW each m my bank bl 
Beverly Hills. 

Rest of all, I have Lime lo have fun. To be me. To do 
whfci I wiinE. 1 w«r\ abuuc 4 hours a day, ihe rust of the 
■day, I do Ihinp thnl pkiw me . Some day- 1 so swiftm 
hig and sailing — shopping. Other day's, 1 piny rocquel- 
bafl Sir tCiinn. Soma tmes. frankly. E just lie nui under 
Ihe sun with a good book- 1 love: Id take long vaearuins. 
t got back From a Iwo week ^calion from — Maui, 



iei 



Tm not reaHy inmw lo impreii you wuh my wealih. 
All I'm frying to do here is Lo prove io you that if it 
wasn't because or that money secret 1 was lucky enough 
to find char day, E still would have been poor or may be 
ffver bankrupt - It w« only Ibrough Thb Winding mupey 
secret lhal 1 could pull myself out of debl and became 
wealthy . Who knows what would have happened to my 
family and. me. 

Knowing About ihk veefifl changed my life compln*- 
ty- It brought mt wealth, happiness. and nw&i 
Important or all — peace of mind. This secret will 
change your life, iqo: It wall give you everything you 
need and will solve ad your money problem*. Of course 
ytw den'i have to cake my word for it- You tin try it for 
yourself To see Lhal you try I hay seem, I'm willing lo 
live you S20.0Q in cash. I.l'm gating my addiss at the 
poctom of this. page.) [ figure, if L spend £20.00, I gei 
YCwr aiientwri- And you will mere it to yOutwtF in if 
amazing money secret will work for you, too! 

Why, you may ask, am 1 willing to di&re I hi* wreS 



with you.? To male money? Hardly. First, I already 
have all the money and possessions I'Ll ever need. 

Second, my , .n_rr:l dnic* ikiL Involve Oily M ir I of LLMfci |>CLt- 



i™ whatsoever - Third. nothing is more uSliiFVifltf tome 
fhaji sharing my secret only with those who realize a 
golden opportunity and gn on it quickly. 

This scores is incredibly simple. Anyone can use a. 
Ym can gei started wiih jp raw ii^allv no n*Qn*y &! all and 
Ihe ri&fc is alinovl «reru, TOb dofl't need \p£ci4l LrtininK 
or even a high school education. Il doesn't matter how- 
young or old you arc and it will work For you ai home or 
even while you are on vacation. 

Lei me cell, you more aboui this FasciiLBiing money 
making vrr el : 

With this secret the money am roll in Tail. In some 



i you may be able lo cash in Literally ovemighl. If 
you can Follow simple instructions you can gei started in 
a Drt*le aftenroo* and Si it possible K» lure spendable 
money in your hand; the very mesa cnofTlmg- In foci, ihl* 
lust might be die fastest Segal way to male money 1 hat 
nos ever been invcnl ed ! 

This hi very safe way iu get extra uadi. It is practical- 
ly riik free. U is not « dni^frtMik gamble- F.vetyihing 
ypu do his already been levied and you «in gel rieuted 
for leu money than mosE people spend fdr ■ nighl on 
die town. 

One of die mcesi rtun^s about this whole idea is thai 
ywi «h dft it *i hflnw m yoga «we emtw. You don't 
need equipment or in offWe. It doesn't matter where 
you live either. You on use Ibis secret to make money if 
you live in a big city or on a farm or anywhere in be- 
tween. A husband and wiFe team From New York used 
rny tfltrei. worked EH home in tlwij spare time, and 
miuJc 145,0141 m one .mv 

This secrrl is shnnle. Il would be hard to make a 
mistake if you tried. You don't need n college degree or 
even a high school education. All you need h a liifle 
eoriunun sense and Lhe ability lo Follow simple, easy, 
jtt^by-yep iiTSEfucilons. E ptr'ioually kjtqw a nuan from 
New togiand who used ihrs secret gnd made J2 milbun 
in JiiSf J yean. 

Toucan use this $ecfa tonufcr mow w marter how 
old or how young you may be There is no phyucal 
labor involved and everything ls so easy el can be done 



Here \ whit newspapers and magazines 
art laying about this incredible secret: 

The Wuhtitpoa Times: 

Tftf Fvydi Road to Rkhti is pi*-vd wdti golden lip*. 
\itkmil bitmfnrr 

John Wrijjhf h«i in eg^ellem guide fur achieving 
wealth in your spare timr. 

Irarnfiir Oppari uniflirt: 

The Royal Road fa Riches is in invaluable guide 
Fat fi tiling. %wt£t is ui vlhji own back yard. 

Mm Tribune; 

WiLght\ material i* a M UST far anyone who 
cOftlriuplaift making II af IP irnjie pendens 
enlrcpienrur. 
ftHctaa! 

John Wright believes in iwces. pure and simple, 

Mmj Mb4iii< OppottanWex: 

John Wright has a rare gift For helping people with 
no experience make lots of money. I lev made many 
people wealthy. 

('■Isfomit Pofiticil Week; 

Hie pahliei uFltigh TFftimCE mwk cisy. 

The Tipluran. 

Vbull love . . . ftrr Rojwf Rood to Richei, Rikd 
wiik valuable informal ion . only wuh I'd known 
about it years- a^o ! 

ly^wnod (kiim Mm 

He d us mure than give general ideas. He gists people 
j bailed A ED Z pLan Cu ntait hig money 

The Desert Sun: 

Wnghn'i Royal .ftrW to kh-Rn li^ea up to its Litlc 
in oRerins an u nr ora plica ted path lo financial ivccnn. 



wither you're a i«ua get ua 40 year* dd. I know one 
wumim Who ts Over £5 and b making alf U*? mnflfv nhe 
needs with Ihb secret. 

When you use ihw secret 10 make money yoa never 
hase to try to conduce anybody of anyrhing. Tbt4 ha* 
nofhitig Lo do wnh door-lGHJonr wiling, telephone 
solkkalion, mJ estate or anything else lint in voltes per- 
sonal eofilad. 

Es^ryihing about fhia idea is perfecfly legMi and 
honed. You will be proud of what you are doing and 
you will be providing a very vaJuahle service. 

h will only take you I wo hours to learn how to use 
this secret. Afier that everything is almost uiitomacsc 
After you sei started you con probably do everything 
tMt h pecesi at> in Ihfff h«IO ptr week. 

FHOOF 

I know you are sknAical. Thai simply show^ yo*u 
good business sense. Wed, here is proof from propk 
who have put this amazing secret into use -and have got- 
Len all fht mOfi*y th«y tv?t d$sjted. Thtir inltiaLs have 
been used in order to protect I heir privacy, hui i have 
full information and the actual proof of their fvuxe$$ In 
my Hip. 

'More Money TMn I |-w birewd' 

"All I can say — yonr pteTtf*jFJtiF^ Id just 8 weeks, L 
ipok in over lIukQBO, More money tlian I ever dreUnCd 
of niakiru- At this rate, I honestly believe, E can make 
over a lujlmii dollars pei 1™ "^ p p | 

^SP.WW In 24 Noun!' 

“E didn't believe il when you said the secret could 
produe^ money the neu mneritiig. Bey. was E wrong, 
and- yuu were HgbtE l purehiised your Raya! Row! m 
Riches. Qn Ikbksil of yewr advice, t4,8GGpou.re4 in. in 
less than 2A hours! John, your secrcl h incredible ! p ' 

J. K.p Lacuna Kifls. CA 
Made £15,000 la 2 Moulhs Al IT 

"I was able 10 earn over S3 5,000 with your plan — in 
|U*I [he pa*1 r ^3 mmrth#- AS a 22 year Old girl, I never 
Ihoughl lhal I'd eve? be able to m ake at much money, 
as fasl as I've been abk LO da. I rally do wUh Co ihaiik 
you. with all of my heart." 

Ms. E, L..I, Los Angdes, CA 
khdk %\Vk.m In 5 Maalhs 1 

'"For yean, E puswd up 4dl Ihe p&rtV LhiE promi&td lo 
nuke me rich. Probably I am lucky I did — bur I am 
ctciv iTiorr lucky lhal i wok ih« ume io said F« your 



maietial. It thqngtd my whole life, Thanks lo you, I 
made Sl^OWI in 5 months Fh 

5. W, F Flalnffekl IN 

Hpdr ^DlfdDD |H 8 Moolis 

1 1 1 never bebe^ed those lucres* Jcanp. . . . nercr htliev- 
ed I would be one of them . using your techniques, in 
just 4 monlh^ I made yoi.OOO. - made am 
£20.000 more in the East 12 days- Noi jirtJ w?IE prepared, 
huj simple, easy, fart. . John, thank you for youT 
Koyal Rond To ftK/m 1 ’ c M L(K Angeteli CA 
1 SJOQ.OOQ In Sw» Minllln' 

1 ' I m amazed al my succ css? By niing your secret I 
made £500,000 in sbi months. That's more than tweniy 
ilnife wful I've made id any single year before! I've 
n^-er made to much money in such shnn time with 
minimum effort- My whole life I was wailing for ihb 
amazing mtraclcl Think yon, John Wrighc. Hh 

R/S., Melon, VA 

Ai you can Idl by now E have come across somethinf 
preiiy good. I bdieve I have dtseovered the sweetest Utile 
nKHKy-makirtB MCta you cuuld fvp Emaglne. 
Remember — I guarantee il 

-Moil pT the lime, Il lakes big money lo make money. 
This is an exception With this secret you can rtort ui 
your spore time with almost nothing. Bul of cdiuw, you 
don'1 We CO Starr ynull or stay Mnall You Can go as 
fOA and as far as you ^ish. The size of your profqs is 
LoLally up lo you. I can'i guarantee how mueh you will 
make with this, seem but fcan tell you ibis — so far shu 
ainaiiltg mwafy producing Mrtl makes I he profits from 
most other ideas look like peanuts! 

Now a i Iasi, I've completely explained this 
remarkable secret in a special money making plan. I call 
it "The Koyal Road w RkdiesT- Svomc catl || ■ mirsek. 
You'D probably call it "The Sreret of Ricbn hh - You w^| 
learn everything you need to know step-by-step. So ymi 
loo can put this amazing money making secret lo work 
fur you and, make oU the money you need. 

To prove ihis ucret will solve od youj money pro- 
hletm, dhjri'i ^fiiid me any money,, iwidaif your 
check for i monlh and u half from loday E guanaulcC 
no4 to deposit il For 45 days. I won't cosh your check For 
45 day* before t know for sure Lhat you are completely 
Huisfied with my material 

$20,00 FREE! 

There is no way you can lose. You cither solve all 
your money problem* wuh this secret (in just 30 days] sir 
you ga your ipe*wy back pin* £20.00 in rmh I HM;: 

Do ymu realize * hat this means? You can put my sam- 
ple secret into use. Be able to solve all ypur money pro- 
blem*. And if for any rtasofl whRLsotvti you are rwr 
lOO^n mis Bed aftei using ihe «cra For W dayi, you 
may remro my imteniJ. And ihen I wul pm miiy mum 
your original UNCASHED CHECK, bul I will rdro 
send you an ejrfnu J2Q0G csnhters check jurt For giving 
ihe secret on honesL try according to ihe simple infrac- 
tions 

I GUARANTEE IT! Wktli my urtcunditbiial rtmii- 
Itt. there h ab«*iirH NH RE*: ON VfkllR PAltT 

To order, simply write youi name and address on a 
piece of paper. Enclose your po&jdaied cheek or money 
Ordre Ini $E2,95 and vend il IP; 



JOHN WRIGHT 

D*pLl44 

3340 Ocean Park BIkJ 
Suita 30^5 

Sanla Monks, CA 90405 

Bur Lhe supply of my matEnal 3^ bmlicd. So send in 
your order now while the supply lasts. 



II you wi&h lo chorfe il Loyour V$h or Maniert2a/d — 
be wre Lo indude your aocqunl number pjid Expiration 
datv- Thai's all (here rs io it. I’ll send you my material 
right away by return modi, along with our uncontUEional 
guarani «. 



SWORN STATEMENT: 

'"As Mr. John Wrighl’s acicoutitinE, I ceniry lhal 
his jw*eti exceed one million dollars. 11 
Mark Davis 
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VISE 



W3ODW0RIUNG TOOLS 






No shop is complete without a sturdy 
vise for holding the work. A* opposed 
to metalworking vises, the wood- 
working variety is designed to mount 
under the bench, with the top edges 
flush with the benchtup. This metal- 
type vise uses wooden pads at- 
tached to the jaw faces. Similar 
models may have a quick-release 
mechanism for rapidly opening and 
closing the vise, and most have a dog 
that can be raised and used with 
bench dogs. A medium-sized unit 
opens to lli in. and costs about $120. 
Bench-vise screw sets are available 
for making your own wooden vises. 
Woodworkers who need a standard 
metalworking vise but have no place 
in their shop to mount it , can secure 
the vise to a block, and then damp the 
block in the woodworking vise for 
temporary use. 




WORKBENCH 

A truly 
useful 
bench haa 
certain min- 
imum re- 
quirements, 

First, it must be 
flat ao that the 
work you build on it will be straight 
and true, and it must be sturdy to re- 
sist racking. It should have at least 
one vise, but preferably two — one at 
the end w ith provisions for bench 
dogs, and the other at one front cor- 
ner. Finally, it must be sized to both 
you and your usual work — standard 
bench height is 33 to 34 in. Additional 
options include a tool trough, drawers 
and cabinets underneath, A factory- 
built workbench costs from $300 to 
$1500. PM 



SOL' EtC E LIST 

Same maj or catalog suppliers: 

* CoittUnXim-, E&atrfHitAr Rd., Bronx, 
NY IIUG1 

* Barrett Waale, Uni Avenue ytthr AfiHcrkla, 

ffewYori'pNYlODU 

* Woodcraft* 2i0 Wood Coil hi j Industrial 
Park. p,0. Box Ltiffi, IWkprabunt. WV 2tiiU2 

* Woodworker's Supply ui ,N t-w Meju-cn, 5604 
Alametk PE. NE r AJbucsuurquc, NMBTlia 

* Trendline*, T75 Bewham Si., Cbcbea. HA 
G21W 

* Seam, Sears Tower, Cfclc*fio r IL GffiiW 

* TooLa On Saie r 2l& W. Seventh Kt. t St T Find, 
MNSaiDK 

Some major tool mMtufiiciurersk 

* AEG, T&pe Shaw's CuVe,, New Landau. CT 

* Black Sl Deck or, l[l N. Park Dr.. Hunt VaJ 
ley, MD 21030 

* Bo^ch r 1 00 BoE-ch Blvd,, New Bern. NC 
2S562 

« Delta, 3lfi Alpha Dr., PitiHbdirGh, PA t-HHH 

* F reud, 2i£ Feld Av* . r High Point, NO 

* Hitachi, 4487-E Park Dr, ( NorcroHR, GA 

tom 

* [ jguiin TdqLH;, 2CHSI 1 Jt*fnna Canyon Rd M La- 

fujin feicii, {:a {tbbbnd mHlrintiry] 

* HakiLa, 14900 Worth™ Hl_. i d Win*iln, CA 

m m 

* Milwaukee, IUI55W. Lisbon Rd., Brook- 
field, WI S3005 

* Ptfrfwrnkx Product*, lfiE. h 1221 1 Wood lake 

Dr.Bwnwrflie, MNW337 

* Porter C*We B P.0. Box 24^, Juekeun, TN 
■tftlQS 

* Rvnhi, |J34 Pfwnmn Dairy RHL Anderasn* 
SCSSfl m 

■ Safety Spsed Cut Alfff. C&. , he., I34fiO 
North HVy. 05, Anoka, HN 553(M (iiuiiel joiwa) 

* SCMJ Corp- , S^SS-A Peachtree industrial 
Hh'd-, Norrnra, GA 3D0S2 

* Stanley Tools, New Hritain, CTT £h^06f.l 

* Ski I, 43QO W FderiJGn A vu_ t Chicago, IL 
Wft4G 

* Veiminl- American, P O. Box 340, Lincoln- 
ian, NC2S09B 



Save $25,000 or more on your 
new home. Be your own builder 



You On soc In Tin 10% up to S0% m the cart of 
your new home by building LL yourself And ft R I can 
Show you Iww. MRl'j pmf™«nal pan™: in Building; 
CiHiMfut ii^ii [tactics you wfbe you need to know to 
br i building ctvii hlelie . A tut you Icam at home in 
your spare lime. Whether yi ni want Lu build yotif 
rffl-n be me, rntwxkJ ihr baffle yiHfVt g£A, Of sun 
your own contraciEng taisinGH, MW an pa ytiu 
Harml rtjdit 

From SteSekdinn to Ijwlsapinj; 

By bcblfiyOtirowfl ajciLrautssr, you UVe U IcUl 
10% of ihc cos of ihc fy-pica] home righi up hmit 
Then, dqxndii^ on how modi of die |ab you do 

y isurwlf, you an rave up to S(S% . NRJ you 

through thr |ob from s im to finish In 70 lessons M of 
photos and diagrams io smkt fisy. You btflln 

S 1 Imolng huw topick the taol silr, Icam lit tod 

uepftrus. estimair cos^, Wk>w the Job through 
id ilhe planutig (rf shrubbery irwJ ute% 

lom Profeaiooai Scads 
Nwhui^ s teti out Yon trim [be trade prat lion- 

and vc ere n- ot the pros. Masunry. carpentry, ruufinji, 
pointing, even p^wnhing, hearing jnd etarical w rri 
You kirn w Im good work looks like, Lip -offs io bad or 
sk?ppy work: Huw to supervise juln . . . when lu bring 
Ln hpet uSbiLh . trade ind financial practices . how 
to keep yoor lob moiing on JtbwbJe. 

Trahtic^ locdudm Ftani for EjKtyy€HkvciAlloiiK 

Yuu Icon bener because NIU training ia praaldl 
training Ynu get ot’ff 100 action pfO^KIS, fpwiVCWI- 
qruaif^ wak 1 - models to bniiding ac tual framing 
secuorM. Lowmi and piufeeb connlinale with a liwi- 
teIIlpm^l , enei^-effidcni borne designed especially 
for NRt. You keep these plans to build your own \tutix 
or select 1mm morr iban fuw-cnsl npcLonal plan*. 




Regjtmafl Semioar 

As an exclusive service, gfaduafes may panic ipcue 
in an optional uwncT Judder saumar You 'Uggem- 
ptn advice on local building, codes and ajmbtkma, 
meet bililderri. learn mnre ihiiut energy effidenqr. 
receive tips m financing, There'S] he demonUraljoni, 
ism Jtr info on rtmodeSiitg, hands-on ptragrams fnr 
rraJ-workl praefiot. 

Send forFm Full^okffC^taJoft 

Thor's much mnrr to the NRI Ruitding Cunsmic- 
i itxi Cou rat. Send ihc coupon for your free eaulog 
desenhins all i™ms, protects, and upportunito in 
ihc huilding business. Set how you can save big money 
by buikhnft or temocfieling your own borne, or am 
big money by building for of hers. U u wpon has bem 
irrao^td,' write loNRi Schools, ^HOI Connecricul 
Avovoe, NW, W^hde^lOih. DC 



SCHOOLS 

HqOwHU Ojtrmjmwi Ezk*=*1k¥i CME 



£leaM cStack ana ires dialog 



iTAll 



Fflr ffflrrWW 
appwrtuitfii P Ml 
□ dmtxdmt] 



4401 Cnnwiku I AMBnw. NW 
Waan mgLon, DC 3KC6 

WE'LL <JIYE toy TOIfQfWQW. 

PImm rush irw in* onei nw uUkra 
I hMchodkaid. I ufKhfflJjAd IfwraTa nootjl(flji1*on. 



prinn 



D Buifcfcig CciHlrutflon 

C AkCondniofl*!^ 
H«allng, and 
HarnOnoon 

O ElKtncian 
□ Small tngin* Repair 
t~ Appliwi Smcnq 
o LOG tarni thino 
O AijtcfnaMwfl Syncing 



“I 



A4 di-OM 



Clty.'Sluit.'ZjCi 

Arcr«0il*d Momtmr H Home frutij GDu >HMl 



□ ComputecB «nd 
Microp'ccifaiiiri 

□ Cfftipulpr 

Proflripnmlno 

□ TV A'kSHj/ A udio 
SpfwiCHiO 

□ Security EfetlronlG* 

□ &PNC IliKlnanlCS 

D UgOhkH^4ng «tkJ 
Accounilng 

1302-110 
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CAR CLINIC 

BY MIKE ALLEN, Assistant Auto Editor 




■CRANKSHAFT 



PILOT 

IHAFT 



FLYWHEEL 



Seizing The Moment 

My pickup's clutch seems to be frozen . 
When I push down on the pedal t it 5 a 
not disengaging at all. There does 
seem to be a normal amount of resis- 
tance and travel in the pedal — noth- 
ings changed In the feel of the pedal at 
all. The clutch was kind of sticky for a 
while p lurching forward a few inches 
while waiting at trade tights. Then it 
got really hard to shift, and then im- 
possible. 

1 just replaced the clutch disc and 
pressure plate, and had the flywheel 
turned as well. The auto parts store 
where I benight the parts isn't very 1 
helpful, claiming no responsibility 
once I picked the parts up off the 
counter. Is there some way I can 
prove it's their fault? 

TOM DICKENS 
TUSCALOOSA, AL 

Its a little bit their fault for not mak- 
ing you buy a rieuy pitot shaft bearing 
when they sold you the clutch parts. 

The pitot shaft bearing or bushing 
is installed into the cen ter of the 
crankshaft. It supports the transmis* 



sion's input shaft. It should be re- 
placed , or if your vehicle uses a 
bushing rather than a bearing , re- 
lubricated any time the transmission 
is off Yours has seized. You may 
have same difficulty separating the 
transmission from the bearing now, 
and you may need to replace the 
transm ission i nput shaft if the shaft s 
bearing surface is scored. 

Removing the bushing can be done 
with a special puller or by packing 
the cavity with grease, os illustrated. 
Tap a bar or dowel the same diameter 
as the input shaft into the center of the 
bearing and the hydrostatic pressure 
will push out the bushing 

Trick TRX 

I have a 1BH0 XR7 Cougar with 20,000 
original miles and the original 
22O/S5R390 Michelin TRX radials. 
Those tires are only available in black- 
watl, and I think that the car will look 
too ftmky without whitewalls. 

I was wondering if there are any 
other tires that will fit the 390 rims. 
Will a 22Q/5QR15 fit these rims and 



seal properly at the bead area? 

CARLASLAKSEN 
F AIRFIELD* CA 

The patented TRX 390mm rim di- 
ameter was chosen specifically to 
make it impossible to mount comten- 
tional-sized tires . The TRX tiref 
wheel system has a Very different pro - 
file to the bead seating surface and 
the tire sidewall , intended to improve 
handling response without degrad- 
ing ride quality . F orget about mount- 
ing anyth ing but a TRX tire . 

So, you have only a couple of op- 
tions: Buy blackwall tires, or bay 
new rims in a conventional size. You 
also might look around for ct tire re- 
capper who can apply whitewalls to 
your new black walls . 

Plastic Fantastic 

I have a 198G VWJettaGLL The plas- 
tic radiator doesn't have a radiator 
cap or adrain valve. Could you recom- 
mend a safe and effective way to back 
flush the cooling system? 

SEYMOUR GLASS 
BOWIE, MB 



VW says to drain the system by re- 
moving the lower hose from the radi- 
ator or unbolting the thermostat 
fitting at the water pump. 

Their shop manual doesn't specify 
any way of flushing the system , but 
installing a conventional flushing 
tee into the heater hose ought to work 
just fine. Just reattach the lower 
hose/ fitting after you've drained the 
old coolant . remove the pressure cap 
from the expansion tank, turn on the 
garden hose screwed in to the tee, turn 
on the heater, and idle the engine un- 
til the wafer spilling out of the header 
tank runs clear. 

Be sure to collect as much of the aid 
coolant as possible and dispose of it 
in an environmentally responsible 
manner Ifs toxic when ingested , It 
has a sweet taste so be sure not to let 
pels or small children swallow any. 

After you*ve drained and flushed 
the system, shut everything off and 
drain the water out of the system at 
the lower hose aga in , A dd 3 S A q uaris 
of coolant to the expansion tank, and 
Start the engine. Add water slowly to 
( PtraM t u rti to p a w 100} 
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When you drive into your 
CM dealership for a Mr. 

Good wrench Quick Lube Plus, 
you know you'll get three 
things Good parts. Good Yi 
fast And a good price 

Mr Goodwrench uses CM 
Goodwrench Motor Oil and AC 
Oil Filters The right weight of 
oil for your kind of weather 
And the right oil fitter for vour 
kind of engine Plus, you get a 
complete 1 0-pom t mainte- 
nance check 

\t)u also get Mr Goodwrench 's 
Fast or Free Guarantee. 

If vou re nor in and our in 29 
minutes or less, vour next oil 
and lube is free T 

Mr Goodwrench Quick Lude 
Plus Now at participating 
General Motors dealerships, 
wherever you see these signs. 






y* nuh ' .jarjr.:®!? [C r -M car: I "id 

tigtir OuCil 




THIS PRODUCT 
IS NOT A SAFE 
alternative to 

CIGARETTES 



WIKTERGREEN 
FINE CUT 
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the required level. This should give 
you the recommended 50/50 mixture 
of coolant to water. 

Finished Yet? 

I have n problem with my ^ finish, 

[ washed it, hut thr tree sap wouldn't 
come off, ] tried solvents, but those 
didn't work either, Finally 1 used a 
plastic scrubber for dishes, hut it 
scratched Lhe paint. How can I Retuut 
the scratches? CHE19CLE9LAK 

NAPERVILLE, IL 

If something like bug and tar remov- 
er or kerosene didn V dissolw the tree 
sap, it's because the solvents in the 
sap had already eaten their way into 
th e upper layer of pa int. 

You've complicated the problem by 
scratching the paint with the pot 
scrubber. If you have a metallic arbase- 
coahdearcoat paint, it's going to be 
tough- You 7/ have a belter chance of 
rescuing conventional I -step nan me - 
faltic paint, hut he careful either way. 

With some 600- at 800-grit wet. dry 
sandpaper, n et -sand the scratches 
lightly. Use a rubber block, which 
you can buy at the auto parts Stare, 
designed for automotive use. This 




It's A Clean Machine 

Fuel-injection throttle bodies are prone to (tie same 
gumming and carbon deposits of our old Inend en- 
emy the carburetor. Remem t>er giving lhe old boat a 
quick tuneup by spraying a can ol carb cleaner «n1n 
the throats while the engine ran at high idle? This trick 
would often cure a mild off-idle stumble or idling prob- 
lem by freeing up airflow around the throttle plates 

It should n 't come as a su rpnse that you can u se the 
same lock on your fuel injection. Unlike doing this on 
your carbureted vehicle, don't de this with the engine 
running. The excess richness, caused by the extra 
fuel you're spraying into the intake, might cause 
your catalytic converter to overheal and do its 
own impression of Three Mile Is- 
land. Instead, lei the car warm up. 
as the warm alloy throttle-body 
casting will clean up more easily 
Then shut off the engine. Spray 
the cleaner so that it washes the 
throttle plate and the gummed-up 
casting. Let it soak for a minute, 
then lightly scrub with a shop tow- 
el. Repeat the procedure, and 
ihen once more with lhe throt- 
tle plate wide open. 

Then leave the throttle 
propped open lor an hour or so to let the 
excess cleaner evaporate, lest a back- 
fire on startup sets your eyebrows on 
fire. 
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STRAIGHT 
LONG CUT 



should remove the scratches and the 
tree sap's lingering memory s as well. 
Then r c are fully compound the area 
with rubbing compound. This will 
restore the shine to the surface. 

The danger is sanding or rubbing 
through the thin layer of paint into 
the basecoat (if it's ha seen atfelear- 
coat) or into the primer (if it's 1 - step 
paint K Ifso r you*ll have to respray the 
car. It may he better to find a body 
shop or car de toiler who does this in- 
stead of experimenting yourself 
And , find another place to park 
your car instead of under that tree. 

Hfs Level Best 

The owner's manual for my Chevy 
specifies checking the fluid level in the 
auto transude with the vehicle level 
and idling in Park. It also Bays you 
can't read the level if you've driven in 
city traffic in hot weather, pulled a 
trailer or driven at high apecd within 
the last 30 minute*. 

Well, that makes it terribly incon- 
venient t here where it's over 90* F 
much of the year. I like to check the 
level when I pull into a gas station, 
and I can purchase the appropriate 
fluid and add it on the spot. Why cant 
the transmission dipstick be calibrat- 
ed like the power steering, so it can be 
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checked with the engine stopped, and 
have marks for hot and cold? 

LOUIE YERGEZ 
GRETNA, LA 

The dipstick level of the transaxle 
changes dramatically with tempera - 
ture t so it's important for the vehicle 
to be up to operating temp H but not too 
hot r to check the level of fluid. And the 
engine needs to be running to keep all 
the fluid passages inside the trans- 
axle filled^which also affects the lev- 
el. Otherwise , you'd have to check the 
level when the engine hadn't been 
run for hours. The dipstick is cali- 
brated for ihc most easily reproduc- 
ible set of conditions— at normal 
operating temp and idling* 

If you've been running at normal 
speeds on the highway, pulling off 
into a gas station should see tempera - 
tures within acceptable limits. Just 
don 't check the level before the engine 
and trans have had a proper warmup 
or if you know things are too hot , like 
after climbing a long hill. fM 



DO YOU HAVE A CAR FKOHLEM? 

JpfflT tuk Miter aftnuf ft Mftrl jy^rcr rmi to Car 
ailin', Puptihir Mrt'knhii'n, 22b W. S7lk St, A r r-iJ: 
J-'rirfr, ST JT CJVJ J i>. WJ| ii tr tr fj-prs, Jfarr.% *\r phrnir 
rnUft rfirutnt fci- itKxwvmt fTMfflrilfUivH#, pmtjlt'in.% 
uf gimrtui i h trrvxT n'tli br dCnntimf in tJu' witu m n 



SERVICE TIPS 

■ Chevrolet T$B 89-59-3E outlines 
procedures lor repairing slow leaks 
resulting from porous spots in alloy 
wheels. After cleaning and scuff- 
sanding the affected areas inside (tie 
wheel's bead area, coat with a thin 
layer of RTV silicone and allow to dry 
lor 6 hours. Be careful nol to disturb 
she RTV when remounting the tire. 

This procedure oughl to work [ust 
fine on any alloy wheel, not jusl Chev- 
rolet's wheels. 

■ Got a leaky heater core? Appar- 
ently, Ford has found that many heat- 
er cores are replaced as leaky, when 
in fact llie leak is simply where the 
hose is attached to the inlet or outlet 
tubing. They recommend pressure 
testing the healer core prior to actual 
replacement T5B 87-1 2-4 

■ Ford cars and light trucks that use 
a piastre axle cover may have a per- 
sistenl leak if the cover is removed 
and replaced It's because the liquid 
gasket material applied at the factory 
is difficult to remove cleanly. Appar- 
ently , the liquid gaskel will seal a flat 
surlace, but not a damaged one. 
Their solution is to simply replace the 
plastic cover il She re is any leaking. 



H. 



IMPORTS 

BY MIKE ALLEN, Assistant Auto Editor 




Autobahn Burner With Style 



• Driving the autobahn in Germany 
is always a pleasure, especially when 
there’s an opportunity to do so in a 
high-powered German road burner 
like BMW’s 12-cyjinder 850i. When 
there’s no legal limit to top speed 
except your good judgment and the 
ability of your right foot to hold the 
throttle open, driving acquires a few 
new dimensions. 

Such was* not the case during 
BM W*.h press introduction of the 85Qi, 
its new flagship 2-scut techno rocket. 
In response to environmentalists* 
concerns, many newer German tour- 
ers — and the 850i — are speed-limited 
to 250 km/h (155 mph). But there is a 
larger problem — guggles of 26-hp 
2-stroke East German Trabanta wan- 
dering around aimlessly, taking ad- 
vantage of the newly opened borders 
into the land of opportunity in West- 
ern Europe, 

In spite of these two considerable 
disappointments, there's still plenty 
to turn the head about the 850L With 
U.5. sales restricted to about 1000 
vehicles per model year (a total of 
4000 — all of which arc already sold for 
the next two model years), the 2+2 
colli*; is obviously intended to fill the 
flagship niche in the market lineup. 
BMW’s Rob Mitchell suggested that 
most 8501 buyers are expected to be 

E vious or current owners of 7- series 
timers, rather than people who are 
moving up or over from other makes. 

At nearly $90,000, there's not much 
profit margin — BMW is obviously us- 



ing the 850i as proof-of-concept for a 
huge array of highest-tech perform- 
ance, safety and comfort systems. 

TWelve for the road 

Starting with the drivetmin, there’s 
the 12-cylinder engine. Luxury man- 
ufacturers like Cadillac and Lexus use 
V8s for torque and smoothness, but 
there's an other plateau of smoothness 

associated with the added balance of 
the extra four pistons. Displacing 5 li- 
ters and developing 200 hp, the alumi- 
n urn -block w ork of art generates 320 
ft. -lb. of torque at 4 100 rpm, and 
starts just off-idle ( 1000 rpm) with 200 
ft.-lb. Coupled to either a 6-speed Zf 
manual or a computer-controlled 4- 
speed automatic, the V12 provides in- 
credible flexibility and driveability. 

Unlike some other performance ears, 
there’s not a blistering sensation of 
speed — until you look down at the 
speedn and see tri- 
ple digits. 

Accompanying 
the large reserve 
of power is a sys- 
tem for “stability 
control." Called 
ASC+T, it supple- 
ments the antilock 
braking system 
(ABS) by virtually 
eliminating wheel - 
spin under any 
condition, not just 
under braking. 

The t hrottle plates Multiplexed electrical tyrtern reduces complexity and weight. 



aren't connected to the accelerator 
pedal by a cable, as is normal practice. 
Instead, the pedal position is fed to 
the engine management computer, 
which in turn controls the throttle 
electrically, if rear wheels pin occurs 
under acceleration, several things 
happen simultaneously. First, the 
rear brakes arc applied to slow the 
rear wheels. This happens very rapid- 
ly, as hydraulic pressure generated 
by an electrical pump is already 
stored in an accumulator. Secondly 1 
the ignition timing is retarded, reduc- 
ing engine power. AJso, the throttle 
plates are cranked shut. This system 
ensures optimum power delivery for 
best acceleration, and will also keep 
the back end of the car in the back if 
you hit an unexpected slippery' patch 
in the middle of a bend in the road. 

There's a aide effect— you can't 
burn rubber away from a traffic light, 
Wisely, BMW has installed a switch 

(Pkaw jf^iir fri iwiijc Hfj J 
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B Fluoiamlcs, Inc™ 5 ' 1 ™ 

10 tndusIfM Avenue 
Manwa n, nj o/43D 

My chart Df money order ior £ m jn rt^wd 

Charpo my ovdS card - 

□ Am Ejjjroa □ Mmtvr C*e D V)m 



Just 4 ounces of Tufoil al each oil change (8 oz 
the Grsl dine) will decrease friction drastically! 
A* a res nl I k you F l! notice easier starts, fast ac- 
celeration smoother engine performance and 
better gas mileage. 

Federal Laboratory tests show Tufoil has the 
lowest surface friction (.029) of any known 
lubricant (tower than Teflon itself (.04). Six 
US* patents protect the formulation from 
replicas. Notice that Tufoil does NOT recom- 
mend a one-time treatment... with good 
reason a., the Lack of scientific proof. Research 
has shown ibsl the extreme conditions inside 
an engine require regular treatmen rs, much the 
same as regular oil treatments. 
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on the dash to turn off the ASC + T 
ay stem p as sometimes (that is* in loose 
gravel or deep snow) artificially limit- 
ed wheelspin won’t get you moving. 
Driving a car with traction control is 
almost eerie, Turning off the system 
on slippery pavement makes one real- 
ize how easy it is to overpower a few 
square inc hes of rubber. Especially on 
longer trips, there's a significant low- 
ering of the driver s workload, mak- 
ing for more comfort and safety. 

The ABB system operates on one of 
the most powerful, controllable brak- 
ing systems we've ever used, readily 
capable of repeated stops from ex- 
tremely high speeds with perfect feel 
Even jamming on the pedal with both 
feet, hard enough to activate the 
ABS, results in little drama— only the 
speed o needle dropping like a rock. 
One dis^ad vantage — the brakes are so 
much better than most oth- 
er vehicles that there's dan- 
ger of being rammed from 
behind, That p s a problem 
we could learn to live with. 

Bather than reinvent an- 
other active 4- wheel-steer- 
ing system, BMW has 
instead gone to a 5-link I RS 
with passive camber and 
toe-in control, as well as 
antidive and antisquat. 

There's also BMW's propri- 
etary electronically con- 
trolled damper system, 
w T hich, w r hen set to the com- 
fort setting, will reduce 
damping rates to as little as 
30 percent of normal. Lst- 



Technically, there are four seats. We 
found it difficult to use the rear seat 
even for luggage, as access past the 
front seats was next to impossible for 
any object bigger or heavier than a 
lunchbox. A taller driver will find the 
back of the front seat pressed firmly 
against the rear seats, making occu- 
pancy of th e rear seats out of the ques- 
tion for even small children, 

Part of that can be blamed on the 
thickness of the front seats. With die- 
cast alloy frames and more electric 
motors than a hobby shop, they repre- 
sent the absolute cutting edge of tech- 
nology and probably cost more than a 
Yugo or two- There are the usual ar- 
ray of seat position adjustments, com- 
plete with memory function for 
several drivers, including keying the 
position of the rearview mirrors. 

The seatbelts are integrated into 




Smooth-s-buncr W VI 1 makes 300 hp, achieves 6.8 seconds 0-60 tlrm 



era! and longitudinal sensors, and a 
steering-wheel position sensor can 
trigger the computer to bump the 
damping rates up within 40 millisec- 
onds of a turn, lane -change or brak- 
ing, There's also a sport setting, for 
those of us who prefer a slightly stiff- 
er ride — by no means an uncomfort- 
able one, in our opinion. 

Driving an early production 850i 
through the countryside near BMW's 
Munich headquarters results in a lot 
of neck-swiveling, as the distinctive 
body shape stands out from the usual 
run of traffic. Anti it s as quiet a t ar as 
we've ever driven. To reduce wind 
noise, the electric windows run sever- 
al millimeters up into a. channel in the 
gasket. Open the door, and the motor 
instantly rolls the window down just 
enough to clear. Close the door, and 
about half a second later, the window, 
moved by an unseen hand, unobtru- 
sively slides back up into the groove 
on its own. Spooky, but effective. 

The Inside story 

The interior is typically BMW, with 
large expanses of sculptured plastic. 



the seat itself — not attached to the 
floorboards and B-pillar. This makes a 
lot of sense, in spite of the need for a 
heavy seat frame and adjuster mecha- 
nism to take the added strain in a 
cmh. Putting the belt attach pints 
on the seat rack moves the belt for- 
ward and back as welt as up and down 
with the seat, ensuring the belt is 
always correctly positioned anatomi- 
cally for maximum comfort and 
effectiveness. Not only that, but the 
red and lacking mechanism is in the 
seatback, not buried down in the 
floorboards. 

The seatbelt locking mechanism 
snubs the belt itself only a few inches 
from the shoulder, rather than lock- 
ing a reel mechanism several feet 
away. This avoids the "film spool" ef- 
fect of excess belt length tightening 
on the reel during a crash and not re- 
straining the torso properly. It also 
avoids the inherent stretch of the ny- 
lon webbing to the same end . 

Most importantly * the belt is com- 
fortable to wear for lung periods of 
time— so you're most likely to be 
wearing it when the crunch comes. 



Every car should have a belt system 
like the 8501. 

Multiplex, not complex 

The electrical system is one of the 
first we'll see on these shores with 
multiplexing to reduce the amount of 
wiring involved. With such complex 
systems, the amount of copper wiring 
involved would have added consider- 
ably to the weight and packaging 
problems. With the wiring scheme 
multiplexed, there's only one or two 
wires connected to any particular 
switch, actuator or motor. Switches 
send a digitally encoded signal along 
the wire, which is received by every 
other component in the system, A 
power door lock switch, for example, 
sends its message along the single 
wire to the window winder motors, 
trunk release, power antenna and 
many other electrical com- 
ponents. But only the door 
locks, by means of a small 
decoding chip, recognise 
the lock switches' message, 
and toggle the locks open. 
Other components ignore 
the message and remain 
dormant until their particu- 
lar coded signal passes by. 
What has made this scheme 
possible is the development 
of small, inexpensive 
ek ctronics— i n e x pe nsi v e 
enough to permit dozens of 
them to be used. 

The air-conditioning sys- 
tem has a couple of interest- 
ing wrinkles as well. Like a 
nu mber of other high-end luxury cars, 
foreign and domestic, the tempera- 
ture controls are separated left and 
right. There's a filter system to re- 
move particles as small as 4 microns, 
and a sensor to monitor the carbon 
monoxide, oxides of nitrogen and oLh- 
er gaseous pollutants. Sit for too long 
at a traffic light behind a diesel bus, 
and the system will automatically 
switch to recirculated air — and then 
back to fresh air once you hit the open 
road. 

The intermittent wipers are keyed 
to road speed — speed up and they will 
speed up to match. The ventilation 
system is similarly keyed to road 
speed, maintaining the same air vol- 
ume from a full stop to top speed by 
shutting off t he inlet duct as you accel- 
erate. 

BMW's 85Gi is arguably the most 
technologically sophisticated and saf- 
est vehicle on the fund. The sophisti- 
cation of the Dimmer was especially 
staggering when we parked at a rest 
stop next Lu a pair of wheezing* smok- 
ing Trahant$—^rt of like comparing 
the Space Shuttle to a coal cart * JH 
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44 And then it's Sunday in the pros, and 
it's you against the world. The fans. The 
defense. The weather. The expectations. 
And it doesn't matter, 'cause God gave you 

a gift to run with the football. 99 
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outdoors 

BY JOE SKORUPA, Boating/Outdoors Editor 



Str ipmining The Sea 

• Last June, U-S, Coast Guard cut* 
ter Midgett made radar contact off 
Alaska with a Taiwanese driftnettcr 
fishing in an area prohibited to Tai- 
wan, The cutter launched its helicop- 
ter and observed illegally caught, 
American-spawned salmon aboard 
the vessel. As a small approach boat 
neared, the crew of the Ta Chick No , 
3 began frantically throwing 2 metric 
tons of frozen salmon overboard. The 
evidence quickly disappeared, but the 
scene was captured on videotape. 
Documents on board were found to 
confirm that Ta Chieh had illegally 
fished for the last three years in pro- 
hibited areas. Also, the Taiwanese 
captain admitted to driftnetting in the 
area even though he knew it was ille- 
gal, The fishing vessel was escorted to 
the Midway Islands and turned over 
to Taiwanese authorities . 

Six weeks earlier, the Coast Guard 
cutter Jarvis chased and boarded the 
Taiwanese fishing vessel Cyi Yang 
No. 1 in prohibited waters. No fish 
were found on board, but chart mark- 
ings and salmon fish scales indicated 
the driftnetter was conducting illegal 



fishing activities. The boarding team 
reported that gold, money, alcohol 
and sexual favors were offered in ex- 
change for leaving the vessel and for- 
getting the incident. 

In August, the Coast Guard cutter 
Morgenthau intercepted another Tai- 
wanese fishing vessel, jVo. / Sung 
Ching. The holds were filled with 
American-spawned salmon. The 
Morgen than was led to Sung Ching 
hy agents from the National Marine 
Fisheries Service [NMFS), who were 
aboard an undercover vessel, theifed 
Fin t conducting a sting operation. 

Posing as fish brokers, the agents 
arranged for a rendezvous off San 
Francisco to exchange money and 
contraband fish. After the money was 
transferred, the Morgen than came 
into view and the Sung Ching fled, 
even though two Taiwanese crewmen 
were still aboard the Red Fin. 

Eco outlaws 

In the last incident, the Taiwanese 
government refused to allow the 
Coast Guard to take action as it had in 
the earlier encounters instead, it in- 



sisted that a joint boarding must take 
place off Taiwan. The Marge ntkau 
was compelled to follow' the rogue 
driflnetler thousands of miles at a top 
speed of 8 knots. When Taiwanese 
authorities finally arrived, they per- 
formed their enforcement duties per- 
functorily and only after being 
prodded by the Coast Guard. 

What's happening here is a com- 
mercial fishing war being played out 
on the high seas. It pits the Pacific 
Rim nations — primarily Japan, Korea 
and Taiwan — against the rest of the 
world. The weapons being used are a 
1000-ship fleet of fishing vessels and 
the most destructive technology ever 
invented to catch fish — driftnetting. 
At stake is the vitality of the oceans. 

What stripmining and clear cutting 
are to land and forests, deep-sea drift- 
netting is to the oceans. Mega scale 
driftnetting has exploded only within 
the past 10 years. Yet, it’s already 
threatening to turn the oceans into 
biological deserts. To complicate mat- 
ters, there's little international con- 
trol over this fleet, w hich sets 30,000 
to 40,000 miles of plastic netting each 
night. And where limited regulations 
I PJ fVSt i uni to JMfff JtfljJ 
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Top hat, white tie 1 and trails! 



The Mitsubishi Mortem is the ideal 
vehicle whether you're putting on the ritz 
for evenings in the city, or mapping 
out three weeks in the woods. But you 
don't have to take our word for it Simply 
listen to some of the experts: 

1 "As designer utility vehicles go, the 
Mitsubishi is my new favorite, more fun 
to drive than an isuzu or a Cherokee and 
almost as comfortable as a Range Rover," 
wrote Michael Jordan In Automobile 
magazine.lt looks tough yet expensive! 

2 Motor Trend reports, "On a recent 
trip to Mt. Pacifica in the Angeles National 
Forest, we gave the Mitsubishi a thorough 
workout over dirt, rocks, sand, brush and 
gravel. On the twisting roads. . .the four- 
doors power-assist recirculating ball steer- 
ing was quick and responsive, almost to 
the point where it felt like we were pilot- 



ing a sports car around the corners!* 

"An uncommonly civilized vehicle" 
wrote Car and Driver, "the Montero takes 
you where you want to go in style, in com- 
fort and in the right price bracket!'’ Their 
final judgment: "Best Buy, 1990" in sport 
utility vehicles under $20,000. 

When professional opinion of a vehicle 
runs this high, we don't need to add much 
more than a few specs: Monterofc engine is 
a 3.0 liter, 143 horsepower V-6. Front sus- 
pension is independent torsion bar; rear is 
3-link coil spring. Hubs lock automatically 
For the Mitsubishi Motors dealer 
nearest you, call 1-800-447-4700. He'll 
have a lot to tell you, too. 

t4fB9 ttllfM 1 115 , 519 ; Mlrfcsugg rctail price cjtcludex tiue, («._ lirnghE. 
dir Dpl-nns arui charges Actual prwsel by tfirj 
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apply, piracy is rampant. 

Motivation behind deep-sea drift- 
netting is profit, of course. Some call 
it greed. The fleet returns with more 
fish than ever and earns financiers 
and brokers hundreds of millions of 
dollars. Most of the financial backing 
behind the fleet, reportedly, comes 
from Japan — a country that put a 
complete ban on drift netting in its 
own coastal waters several years ago. 

Wall of death 

Driftnetting, or gilnetting, is not a 
new technology. Nor is it always ille- 
gal. Traditionally, a drifl.net made of 
natural materials stayed in one place 
and waited for fish to strike it. In the- 
ory, the fishing is controlled by the 
size of the mesh. Very snail fish swim 
through it, and very large ones 
bounce off. Those in between become 
entangled— usually by the gills, 

In the past 10 years, however, a 
new type of soft, nearly invisible net 
became mass produced. It's made of 
hi gh-tensile-stre ngth mono Til ament 
or multifilament plastic. Segments, 
which run to depths of 60 ft. , are 
linked together and set afloat in SO- to 
■10-mile lengths. To keep the netting 
open, floats and marker buoys are 
fixed at the top anti weights are fixed 
at the bottom. The billowy curtain 
kills virtually everything that comes 
in contact with it. 

Fishing vessels in the United 
States use driflnets, too. But these 
smaller vessels work in regulated 
coastal waters. Their nets are smaller 

Lhsn 1 .5 miles in length and they rare- 
ly venture into international waters 
or cross oceans to prohibited zones. 

The problems with Pacific Rim, 
deep-sea drift net ter s are that they 
set down enough net each night to en- 
circle the globe, roam international 
waters, often enter prohibited areas 
anrl are reluctant to cooperate with 
other nations attempting to manage 
the world's fisheries. 

Since this is a relatively new prob- 
lem, comprehensive statistics aren’t 
available. But records from four Pa- 
cific Rim vessels, which allowed offi- 
cial U.S. observers to take notes in 
the late 1980s, tell quite a story. The 
driftnetlers set their nets a total of 87 
times during the period of observa- 
tion. In addition to fatally entrapping 
birds, turtles, sharks and virtually 
every form of marine life, the drift- 
netters killed 1210 mammals— 1712 dol- 
phins, 18 seals and 1 1 whales. On one 
vessel, the d ri flnets kil led one d olphin 
for every nine tuna. Imagine the toll 
taken during a full season of fishingby 
1000 vessels. It must he enormous. 

Other sources confirm this talc of 
wOe, The National Oceanographic 



and Atmospheric Administration re- 
cently released a report on driftnet 
catches from June through December 
of 1989. Of those catches surveyed, it 
found that 9173 birds and 91-1 dolphins 
were killed. During a trial driftnet 
fishery in Canadian waters in 1987. 
one vessel kilted more than 200 sea 
mammals and 1000 birds. After the 
experiment, Canada refused to per- 
mit driftnet fishing in her waters. 

Without doubt , d riftnetting is pr of- 
itable, at least until the fishery is 
wiped out, but it's hardly efficient. In 
addition to indiscriminant killing of 
nontargeted animals, the nets are tre- 
mendously wasteful. About half the 
catch either falls into the water as the 
nets are being retrieved or is crushed 
to useless pulp by the tons offish piled 
above it. Furthermore, fish success- 
fully retrieved are usually damaged 
and must be sold at reduced value. 

Poached salmon 

To Americans, especially those on the 
Pacific Coast, the most immediate 
problem is the depletion of native 
salmon runs. By international agree- 
ment, deep-sea salmon belong to the 
country where they spawn. 

One Alaskan monitoring organiza- 
tion, the Neet's Bay Hatchery, be- 
tween 1980 and 1986, recorded that 
an average of ID. 5 percent of salmon 
released return to native waters to 
spawn. In 1987, the return felt to 3.7 
percent. In 1988, it was only .5 per- 
cent, This trend is reportedly mir- 
rored throughout the region. 

What happened to the missing fish 
was that nations of the Pacific Rim be- 
gan illegally targeting salmon. The 
practice is widespread, encompasses 
vast sums of money and involves ac- 
tivities common to the sphere of drug 
cartels, such as laundering a catch 
through an intermediate nation to 
throw investigators off the trail. 

Early this year, for example, 
NMFS agents arrested a Japanese 
fish broker who had just negotiated a 
deal to relabel and ship 24 million 
pounds of illegally caught salmon 
through Canada and back to Japan 
during the next two years. Six 
months later, the agents struck again 
and arrested a Tai wanese fish broker 
as he was leaving Seattle with $ 1.3 
million in cash in a suitcase. The cash 
was a payoff for 500 metric tons of ille- 
gally caught salmon. The man’s origi- 
nal offer was for 2500 metric tons. 

While U.S. authorities are in the 
forefront of the poaching enforcement 
effort, the U.S.S.R. also has a vested 
interest. In fact, last May, Soviet 
authorities seized 12 Korean and six 
Japanese vessels that were illegally 
targeting Soviet spawned salmon. 



Tlie area of the North Pacific that's 
prohibited to driftnetters is immense 
and difficult to patrol effectively. It 
stretches from Alaska to the Soviet 
Union and encompasses an area the 
size of the lower 48 states. Last year, 
through September, 75 driftnet ves- 
sels were spotted in the prohibited 
zone fishing as far as oW miles north 
of the line. Of these, 37 were Taiwan- 
ese, 26 Japanese and 12 Korean. 

When spotted, the poachers fre- 
quently dump their illegally caught 
salmon into the ocean and cut their 
nets, which creates a new problem 
known as “ghost fishing. “ These nets 
float through the water anil continue 
to kill fish until they become filled 
with catch and sink to the bottom. Oe- 
casionally, they float into the sea 
lanes and tangle around drive gear, 
necessitating costly repairs. 

Worldwide regulation 

Fortunately, for the future vitality of 
the oceans, moat countries of the 
world favor banning deep-sea drift- 
netting. In fact, the United Nations 
passed a resolution calling for a world- 
wide phase out of deep-sea driftneta 
by 1992. Compliance with the resolu- 
tion is voluntary, so pressure still 
needs to be placed on the Pacific Rim 
driftnetlers. Taiwan, by the way. is 
not a member of the U.N., and South 
Korea is a nonvoting observer nation. 
Japan, while endorsing the ban, 
agreed only to phase out its South 
Pacific fleet. 

An effective organization was re- 
cently formed to monitor the driftnet 
problem, especially in the North Pa- 
cific. It’s called SEACOPS (South- 
east Alaskan Coalition Opposing 
Piracy) and is located at 700 Water 
St., Upper Ketchikan, AK 99901. 
Write or call SEAC0PS at (907) 225- 
8004 for more information or to find 
out what you can do. 

Another organization, Earthtrust, 
monitors the mid-Pacific near Ha- 
waii. Its scientists and investigators 
have assembled the most detailed 
analysis of the Pacific Rim driftnet 
fishery currently available. Direct 
inquiries to Earthtrust, 2500 Pali 
Hwv., Honolulu, HI 96817, or call 
(808)595-6927. 

Many marine animals take up to 
four years to reach sexual maturity. 
Driftnetting is such an effective kill- 
ing force that entire generations of 
fish, notably salmon, are wiped out. If 
salmon from a given river are wiped 
out four years in a row, that’s the end 
of the river’s life as a propagator of the 
species. It appears that the world is 
slowly pressuring the Pacific Rim na- 
tions into giving up driftnet piracy. 
Let’s hope there's enough time . Its 
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Program published a report on mis- 
carriage rates for 1583 pregnant 
women who had attended its obstet- 
rics and gynecology clinics. They 
found that the risk for women who 
worked more than 20 hours a week at 
VDTs was 80 percent higher than that 
for women who did similar work with- 
out computers. 

Government foot dragging 

That’s enough numbers. What kind of 
response has there been from govern- 
ment and industry? According to Sle- 
sin, it's been somewhere between 
underwhelming and actively hostile. 
Although the data available on ELF 
to date is far from conclusive, it is 
strong enough that the EPA, FDA, 
OSHA and other agencies charged 
with safeguarding public health 
should long ago have made a concert- 
ed effort to resolve the issue. That 
hasn’t happened. Nor has industry 
done much besides build up a wall of 
denial and equivocation. According to 
Slesin, the lack of constructive effort 
is attested to by the fact that the re has 
not yet been a single animal study on 
the effects of E LF fields performed in 
this country. 

Even more troubling than simple 
neglect have been apparent attempts 
to actively muzzle any sort of official 
acknowledgement that ELF fields 
might be dangerous. The most strik- 
ing among these came t his past M arc h 
when EPA researchers recommend- 
ed that ELF emissions be added to a 
list of probable carcinogens that in- 
cludes such nasty substances as DDT. 



dioxins and PCBs. Although the rec- 
ommendation was based on two years 
of study, it wa3 deleted in the final re- 
view by the White House Office of 
Policy Development. Dr. William 
Farland, who gave the order, said he 
did so because the classification was 
“not appropriate at this time." But 
Brodeur recently Lofd Time maga- 
zine, "It's a dear case of suppression 
and politicalization by the While 
House." 

At arm’s length 

Government and industry indiffer- 
ence to the issue is particularly dis- 
appointing in light of the fact that 
relatively simple solutions exist, and 
they would not necessarily involve 
complex and stifling regulation. First 
of all, if people are made aware of the 
risk, they could avoid most of it mere- 
ly by keeping a reasonable distance 
away from their computer screens. 
ELF emissions drop off rapidly as one 
moves away from the source, as is 
borne out by the fact that all of the 
monitors Macworld tested registered 
less than 1 milligau&s at a distance of 
28 in. from the front of their screens. 
That means that simply by keeping an 
arm's length away from your screen 
while you work, you can avoid expo- 
sure to radiation levels thought to car- 
ry risk. Although monitor emissions 
are stronger through the back and 
sides, clearances of 3 ft. and >1 ft. re- 
spectively should be enough to keep 
you out of harm's way. 

Over the slightly longer term, bet- 
ter solutions will become available in 
the form of 
low ELF mon- 
itors. While 
ELF is impos- 
sible to shield 
against {so 
forget about 
lead aprons that 
some oppor- 
tunists have 
been hawk- 
ing), it is pos- 
sible to cancel 
it out. With 
monochrome 
monitors, all 
that is re- 
quired is some 



added circuitry and a compensator 
coil producing lines of magnetic flux 
that move in opposition to those from 
the CRT’s deflection coil. Sigma De- 
signs, a Fremont, California- based 
manufacturer of monitors, has al- 
ready announced it will introduce a 
line of monitors next year that will 
meet strict Swedish government 
standards for ELF, and slightly high- 
er frequency very low frequency 
(VLF) emissions. 

Color monitors are somewhat more 
difficult to tame because they require 
a flyback transformer which acts as a 
second source of ELF emissions. Ac- 
cording to Thinh Tran, chairman and 
CEO of Sigma, it's difficult to coun- 
teract the flyback radiation without 
harming picture quality. Still, he told 
me, “It takes more work, but it’s solv- 
able," The ultimate solution may well 
be color LCD or electroluminescent 
displays now underdevelopment. 
Similar to the monitors now on most 
laptop portable computers, these not 
only give off negligible ELF fields, 
they are extremely thin and light- 
weight compared to CRTs. Although 
CRTs still hold the edge in cost and 
performance, research has been 
stepped up in light of the ELF con- 
cerns, and the gap is narrowing. 

Slesin points out that once low E LF 
monitors become available, it will not 
be necessary for the government to 
step in with regulations mandating 
that manufacturers meet certain 
standards. Simply testing the moni- 
tors should be enough. In Sweden, 
the government does not even publi- 
cize the results of its tests, but no one 
will buy a monitor without knowing 
what kind of rating it has. As a result, 
manufacturers include the informa- 
tion in their packaging and advertis- 
ing, and the ratings have become 
comparable to the American EPA 
fuel-efficiency numbers on automo- 
biles, or the Energy Efficiency Rat- 
ings now found on dr conditioners and 
other household appliances, WiLh 
such reliable information available, 
the buyer is still free to ignore the 
risks of ELF radiation if he wants to, 
but at least he has a choice. 

And when that happens, computers 
will go back to being a technology we 
can all feel good about. M 



MAGNETIC FLUX FROM 
DEFLECTION COIL 




COUNTERROTATING MAGNETIC FLUX 

FROM CQiytPEN'SATQP COIL 




DEFLECTION 

COIL 



MONOCHROME CRT SCREEN 



| IT 

if 

5 



COMPENSATOR COIL 



Gomtcfroufflng rrugnttk; flux Jins from ra rr yen a atar c-ptil caned vn\$- 
ikrtfran deflect tori edN, 



POPULAR MECHANICS # NOVEMBER I9TO 



tl 



DETROIT 
SPY REPORT 

BY JfM DUNNE, Detroit Editor 




200-Plus Hp V8 For Grand Marquis 



• Starting in the 1992 model year. 
Ford will install its new 4. 6- liter mod- 
ular V8 engine in the Crown Victoria 
and Grand Marquis lines. As a re- 
placement for the current 5-liter V8 T 
the engine represents a major ad- 
vance in power plant technology for 
Ford high-production cars. The term 
modular means that the basic spacing 
for cylinders can be used in a number 
of engine types, making it possible to 
build VS, V6 and 4-cyllnder engines 
on similar manufacturing linos. This 
reduces costs and offers increased 
manufacturing flexibility. In the 
Crown Victoria and Grand Marquis, 
the new VS will feature a single over- 
head-cam valve system, aluminum 
cy Under heads and accessory mounts 
cast right into the engine block. Out- 
put is said to be in the 200- plus horse- 
power range at 4600 rpnv 

Viper Update 

The V10 ia definite to be the power- 
plant in Dodge's ultraperfbrftmnce 
Viper, scheduled to hit the show- 
rooms as a '92 model. Hut the engi- 
neers still have a few bugs to work nut 
of the aluminum engine. Current out- 
put figures on the dynamometer show 
380 horsepower and 510 ft, -lb. of 
torque. The engineers are working 
to boost the horsepow er to about 400 
and lower the torque to below' the 
460 ft. -lb. rating of the manual 
transmission. The current Viper pro- 
totypes weigh in at around 3100 
pounds, and the fat-t rimming crew is 
out to lop off .'100 pounds to reach the 
target weight of 2800 pounds. Chrye- 
Jcr's goal for the Viper is to make it ca- 



pable of dusting off ZR- 1 Cor veLtes on 
a regular basis. Production will be 
limited to 200 to 500 a year, so many of 
the cars are expected to be socked 
away under wraps as collectibles. 
While it’s too early to pin down Vi- 
per’s eventual retail price, insiders 
estimate a ballpark figure of $35,000. 
But look fur dealers to gouge on this one- 

Aero Crew Cab 

Chevrolet’s redesigning of its light 
truck line is evident in its 19924-door 
Crew r Cab model scheduled for a fall 
’91 introduction. This stretched pick- 
up carries the same aero styling and 
front-end treatment as the Chevy 
Suburban and standard pickup. Ade- 
quate power will be available with 
G M’s 5. 7-liter V8. 

Crew' cabs are usually used for con- 
struction and utility work where both 
carrying and passenger capacity are 
equally important. The latter is easily 
handled by the 1992 Chevrolet pick- 
up's 4-door, double-bench seat ar- 
rangement that will accommodate up 
to six occupants. 



Jeeps For Dodge 

Dodge will have a nameplate in the 
booming sport s/utiiity market next 
year when Chrysler Corporation un- 
veils its ZJ model. Bigger than the 
Cherokee, the ZJ is designed to ap- 
peal to buyers who want the image of 
4-wheel drive aJong with some luxury 
in their motoring. ZJ is slated for a 
large Y8 engine — probably Chrys- 
ler's renowned 318 cu, in. — that has 
been a big-ear workhorse. ZJ will j oin 
the growing number of upscale sports 
utilities that sell in the S20,O0fl-pJus 
range P including Olds 1 Bravada and 
the Range Rover. Yes, the Dodge ZJ 
will be a sister to a new to p-of-the-Iine 
Jeep, a vehicle that will replace the 
aging Grand Wagoneer. 

Move Up To Wood 

Jaguar's secret for building luxury 
interiors can be summed up in three 
words — wood, leather and chrome. In 
the past decade, all three materials 
have taken a beating from substi- 
lutes, Plastic replaces wood, plastic 
replaces leather, and aluminum re- 
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A Meticulously Engineered Die-cast Metal Replica 
of One of America’s Greatest Cars. 



It was the last of the classic Chevro- 
let . .the most desirable American ear 
of the tWO's... the 1 957 Chevrolet 
Bel Air. 

For many Americans, so™ of their 
most memorable times were spent in 
or neai this car, Known for its daz- 
zling style, elegant engineering, and 
brute power, the '57 Chevy embodies 
the spirit and enthusiasm of the 1 950's. 

Now. you can own a remarkably de- 
tailed replica of this Fabled classic car. 




Both doors open smoothly, os does 
[fr< hood. The /rent whirls turn 
ijjrtn the Jteerin* urhref 



H a nd-assem bled . . .even 

hand-waxed! 

Over I SO scale parts gp into the mak- 
ing of this highly authentic replica in 
the large I 24 scale. All the important 
components — the body, chassis, 
dnvelrain and engine block — are 
crafted in metal. 

Each metal part is polished before 
pamting. Ewry single component is 
inspected before the replica is assem- 
bled by hand. When at last a replies 
is complete, it is hand-waxed before 
being released for shipment 

Available only from 
the Danbury Min t. 

This extraordinary replica is available 
exclusively from the Danbury Mint It 
is not being sold in stores. 

Send no money now. Simply return 
the Reservation Application. The 
pnee of $88.50 is payable in three 
monthly installments ol $29.50 each. 
If you wish. )*su may charge your 
installments to a major credit card 

Reservations are being accepted on a 
strict first-come, first-served basis. To 



avoid disappointment, please mail 
your reservation today. 

p- ItmftVftTION APPLICATION — j 

dh*W57 

£WtoZe^!e/^€tt 

The Danbury Mint Please return 

47 Richards Avenue promptly 

Noiwalk. Conn. D&0S? 

Please accepl my Reservation Applica- 
tion fortbe rpi? Cfifurota Art I need 
send no money now I will pay in three 
monthly install ment! of $29.50 each.- 
ifie first in advance of shipment 

My satisfaction ts guaranteed If I am not 
satisfied with my replica. I may return u 
widim 30 days of recent for prompt 
rejpta cement w refund 

■fta Bif rapkrtMf fe* lift mV An* i’j 

Name. 



PLLASE PfUNT ClEflPJy 



Address _ 



.Zip. 



Gtyi 1 State . 

Check here if you want each monthly 
installment charged to your 

□ Mail* (Card DVHA 

□ American Express □ Drscovep 



Credit Card Number 



EypiraLmn G-tle 



Signal jjir , 



-ilkn- 4 U5 altar inrfuJ [rtynutfit hi thpnfcn t 

N 30 RJ 
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SCIENCE 

BV ABE DANE, Sdence/Tethnology Editor 




Is Computer 
Killing Ybu? 

• Until recently, computers seemed 
like a technology a person could feel 
good about. They’ve transformed the 
world without making a lot of noise, 
harming the ozone layer or deepening 
our trade deficit with Japan. What’s 
more, they've been gettingbetter and 
cheaper at a breakneck pace, and the 
future seems to hold nothing but 
promise. 

That’s why you probably aren’t go- 
ing to like what I have to say next. I 
don’t either. The fact is, however, 
that over the past 10 years, a trou- 
bling body of evidence has accumu- 
lated in support of the theory that 
magnetic fields from cathode-ray 
tu be (C RT) enmpu ter f I is plays may be 
a significant health hazard. As a per- 
son who just gave up smoking for the 
fifth or sixth time, you can bet the last 
thing 1 want to hear about is another 
insidious killer in our midst. Hut com- 
puter screens are looking less and less 
like something you have to be a health 
nut to worry about . 

Macworld's gamble 

Surprisingly, one of the best argued 
cases against the CRT to date ap- 
peared recently in a computer maga- 
zine — a bold move for a publication 
that depends on the hand it's biting 
for advertising dollars. Macworld's 
July '90 issue contained magnetic 
emissions tests of several monitors 
for the Apple Macintosh, accompa- 
nied by an extensively researched ar- 
ticle by Paul Braden r, a longtime New 
Yorker writer who was at the fore- 
front of earlier efforts to publicize the 
dangers of asbestos . 

Brodeur’s article drew heavily on 
research by Louis Slesin, editor and 
publisher of the New York-based 
newsletter VDTNews. I interviewed 
Slesin to a get a closer look at the 
problem of CRT emissions, which he 
has been following for Id years. 

Evolution of the 
ELF debate 

The groundwork for today's concerns 
was laid during the late '70s, when 
studies began to suggest that expo- 



sure to certain types of magnetic 
fields from power lines and other 
high-voltage electrical apparatus co- 
incided with unusually high levels of 
cancer. Among the most influential of 
these was a 1(^9 report in the Amen - 
con Journal Of Epidemiology that 
showed children living near high-cur- 
rent power lines in the Denver area 
died of cancer at twice the normal 
rate. 

Suspicion as to the cause centered 
on extremely low frequency (ELF) 
magnetic fields in Lhe 60- cycle- per- 
second range, which the researchers 
measured at levels of 2 milligauss (a 
mi Hi gauss is an extremely fine meas- 
urement of magnetic field strength) 
or more in the affected homes. 

Earlier, such small amounts had 
been thought harmless, but little re- 
search had been done. Residing below 
the longest radiowaves in the little 
understood lowermost reaches of the 
electromagnetic apect rum, ELF radi- 
ation is capable of traveling only rela- 
tively short distances, but it 
j xu tet rates anything that stands in its 
way , with u nk no wn effects. 

The link between ELF and comput- 
er monitors was established in 1RH2, 



A study by Dr, Karel Martin of the 
Canadian Centre for Occupational 
Health and Safety found 60-cyde-per- 
aecond ELF fields at levels greater 
than 2 milligauss at a distance 12 in, 
away from the two monitors that his 
group tested. 

With computers now tied in to the 
broader debate over ELF fields, the 
evidence of danger from these emis- 
sions continues to grow stronger. A 
New England Journal Of Medicine 
article also published in 1982 showed 
that workers in 10 out of 11 occupa- 
tions that exposed them to electro- 
magnetic fields died of leukemia at 
greater than expected rates. And just 
last year, Johns Hopkins University 
came out with a Study showing that 
New York Telephone cable splicers 
had seven times the incidence of Leu- 
kemia that other workers in the same 
company had. 

Although European researchers 
have performed numerous studies fo- 
cusing directly on the effects of ELF 
fietds from computer monitors, only 
one major epidemiological study on 
the subject has been performed in the 
U.S. In 1988, the Northern California 
Kaiser Permanehle Medical Care 
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Most people don't realize a very important fact about their pick-up 
truck and van’s engine. It's basically the same four or six-cylinder engine 
that's in today's cars. Only its in a body approximately 1,000 pounds heavier. 

And because these engines are smaller than engines of the past, 
they're forced to work about 35% harder than they used to. 

Then add the extra strain of hauling and carrying, and your 
pick-up truck’s engine has to work even hander and run 
hotter, with motor oil teaching thermal breakdown levels 
of 440° Fahrenheit, ^^MBl 

Castrol GTX has been specially formulated not only | 

to protect your truck 's engine against demands like I 
these, but also to provide maximum protection against 
both viscosity and thermal breakdown. 1^7^ % 

Which in the long run means one thing: that Castrol I£lfj£S| 
GTX makes all miles equal, 

ENGINEERED FOR TODAY'S SMALLER CARS. LJ£J 
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places chrome. But most luxury cars 
still offer the real thing. And it costs. 
Infiniti had a solution that may have 
backfired. Its cars were purposely 
designed without wood trim — at least 
that was the plan for Infiniti’s first 
year. 

"We think the trend is away from 
wood in luxury sedans," an Infiniti de- 
signer told me. Watch for the com- 
pany to reverse this decision soon 
because wood is too attractive to pass 
up. Ask Audi designers. They follow- 
ed a no-wood policy until their flag- 
ship V# sedan was introduced lust 
year. As for real wood versus plastic 
lookalikes? Many agree that if you 
have lo study t h L' material in the car to 
tell the difference, does it matter? 

CFor Caddy 

The '92 Cad il lac Seville receives a 
totally new body and chassis that's 
based on the Caddy De Ville, The ma- 
jor change to Seville's appearance is 
more rounded, aerodynamic styling. 
Under the hood will be the new 
Northstar 4,9-liter dohe V8. The new 
chassis, that Seville shares with its 
stable mate. Eldorado, is the existing 
front- wheel-drive De Ville C-body 
platform. Compared to the current 
Seville model, the '92 version will be 




199? Cadillac Seville will Have a longer wheelbase and be lower and wider. 



the cap meets the end of the rod, so 
that the original cap to rod dimensions 
are unchanged. Ford uses the broken 
rod process on its new modular 4.6-li- 
tcr V8 1 hat powers the Town Car. 

Toronado, Riviera Split 

Major changes are planned for both 
Toronado and Riviera beginning in 
the 19tM model year. The two coupes 
will go their separate ways at that 
time, with the Toronado switching to 
a 4-door body sty le, while the Riviera 
takes on a new look in 2-door coupe 
and convertible body Styles. The split 
of Toronado and Riviera ends a long- 
time sharing of a single 2-door body 
by the two cars that can be traced 
back to ibe late li*50s T The decision to 



lower H wider and will ride on a longer 
wheelbase. 

Breaking Rods 

Ford has a new (to high production) 
technique for building quality piston 
rods. The crank ends of the rods are 
literally broken off, not cut off, after 
casting. The inside of the bearing cap 
is sco red on opposite aides of its circle. 
Then the rod is held in place w hile a 
hydraulic press breaks off the end. 
While the break h dean and true 
along the scored line, the remainder 
of the break has an uneven surface. 
Matching these uneven surfaces 
w hen the cap is bolted back to the rod 
results in perfect alignment. In addi- 
tion* there is no loss of material where 
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19TO Ford Tempo move away from the soft Taurus rook to more angular styl ing. 



separate the two models is attribut- 
able to GM’s determination to build 
distinct personalities for Olds and 
Buick. Note that Hi viera’s future con- 
vertible is a 4-seater and is not seen as 
direct competition to Buick's other 
luxury softtop, the Reatta. 

Can On A Diet 

One of the best ways to improve fuel 
economy is to build earn that are 
lighter weight. This route has been 
followed for the past 15 years in the 
auto industry, with great success. In 
1975, the average car weighed well 
over 4000 pounds. Today, the average 
is between 3000 and 350(1 pounds. 
Yes, the smaller ears make a big dif- 
ference. Their hulk is less, engines 



are half the size, and chassis/ J rive - 
train parts are tiny by comparison. 
But the wider use of high-strength 
steel and lightweight plastics and alu- 
minum are important, too. Now engi- 
neers are concentrating on new basic 
techniques to make more reductions. 
The dieting sci- 
ence has reached 
a point where the 
use t>f laser weld- 
ing is being con- 
sidered as a way 
to build lighter 
parts. 

Upbeat 
Tempo 

Dual quads in 



automotive circles used to refer to a 
carburet ion system. The ’93 Ford 
Tempo will have dual quads, but they 
will be headlights — four per side 
— not carburetors. 

The mini-sized lights, along with 
more angular styling (Ford is moving 
away from the aero Taurus look here), 
will be the eyecatching features on 
the new model. 

Drivelines also come in for an up- 
grade with a 3, 0-liter VC in the offing, 
Mercury Topaz witl get the same 
treatment when both models make 
their debut in mid-'92 

New Look For 
Suburban 

Here's what the restyled Chevy/GMC 
Suburban will look like for '92. The big 

fFfiftw tern tnjMj gc JJff j 




'92 Suburban gets sloping hood and either gas or diesel power. 
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hauler moves to a more rounded look 
with y sloping hoodtine, Engines 
available will be the 5.7-liter VS gas 
and fi. 3- liter i ties els. Both 2- and J- 
whed-drive tendons will be offered, 
All this carrying capacity won't come 
cheap, as prices are expected lo be in 
the mid-S20 r i.rtKis J Suburban s biggest 
-saies r by the way. are in Texas. 

Eldorado, 1992 

Caught outsit le its security grounds is 
this heavily disguised prototype of 
the newly designed iS^ii Cadillac El- 
duriidn. Benenth I he misleading paint 
joh and the wtru (win els uver the rear 



windows, the car appears larger, 
longer and better proportioned than 
the current Cadillac luxury sports 
coupe. In final form, the grille will be 
chrome plated, and the tail lip Ins will 
be horizontal strips instead of buxlikr 
forma. Under the hood will be Cad- 
illac’s soon-t o- he-a n nouiiced North- 
star aluminum Vti ohc engine that will 
punch the Eldorado’s front-drive 
chassis with 200 or more horsepower. 

Saturn Fights 
For Quality 

Saturn cars use parts made by over- 
seas suppliers, including some from 



Japan. Thu idea \$ to use the same 
high-quality parts that you find in 
Honrias and Toyota*. But Saturn 
found that delivery of top quality U 
not auLomalii;, “We bad to go hat k lo 
those suppliers more than once before 
we got the kind of quality we wanted 
—the iuime level they .supply to Japa- 
nese car makers. " 

Droop Snoots 

The strongest styling trend in pickups 
and sport utility vehicles is u Jopa- 
neae invention. Toyota and Nissan 
have made *he downward-sloping 
hoodline popular. So nmeh so, thai 




Butlhad to grow up to get it. 



An aggressive stance. 

The journey from training wheels lo a place 



behind the wheel of a new Ford Mustang GT 
s a long i 

ila&Uiis 

as impressive as Us longstanding reputation 



one. And worth it. Because, from 
s to rear spoiler, this sports car looks 



The shitae of its s Itucl metal alone can make a 
grown-up feel as^pcciled as a kid on Christmas. 

A serin us interior. * 

Inside, the true Mustang enthusiast can con- 
duct the business of driving without distrac tion. 
Information is relayed cleanly across the GT's 
tach, and other analog gauges. The seats are 
firm, articulated sport buckets with power lum- 
bar support. Leather trim is an option. 

2125 net horsepower, high-milput V-B. 

net horse pm ver^f 1200 rjim and SOU 
I. of torque at 320U rpm. Enough said. 



A firm grip on the road. 

Gas pressurized struts up front. Quadra-shock 
system in the rear. Performance tires mounted on 
ifr cast aluminum wheels. And a smooth-shift- 
ing five speed. All deigned tp keep Mustang GT 
glued to the road while delivering a perform- 
ance that'll keep yonfilutfcl to your seat. 

Ford Mustang GT]iAin l it great lo he 
grownup? 4 

Safely first. . 

Every Mustang GT conies with Ford’s 
standard driver's side air bag supplemen- 
tal restraint system lo be used with vour 
^fetv belt. 

Ford Mustang 





GM and Ford are copying the shape 
for their future compact trucks. 
Ford's Ranger will offer a hoodline 
that curves downward just as sharply 
as Toyota’s. Ranger’s new look makes 
its ap}>eam>ee as an early 1992 model. 
Chevy's S- 10 Blazer and GMC's S-15 
Jimmy will also get the droop-hood 
treatment, on new designs scheduled 
at the same time as Ranger's, A slop- 
ing hoodline does create some aerody- 
namic advantage and improves the 
driver's view of the roadway, but it is 
styling fashion that seems to be the 
big impetus behind (.his trend. 

Olds Cutlass Supreme 

Grand Prix and Lumina introduced 
lugb -performance coujjes powered hy 
3.4-liter dohc 24-valve VG engines for 
1991, Next year it is Oldsmobile’s 
turn. This performance-trimmed 
1992 Cutlass Supreme will be just as 
hot as its GM-10 cousins, Kith a high- 
powered engine and choice of auto- 
matic or 5-speed manual transmis- 
sion, Note the distinctive dual tri- 
lights. Their smaller she permits a 
longer, lower hoodline and a unique 
front appearance. Olds is developing 
this car for the 1992 model year, but 
don't be surprised to see it show up as 
a half-year model in 1991. 



92 OkfcCutJan Sopreme gets the same 3 .4-llter. 

Smaller Headlights 

In the race to adopt new faces for their 
models, auto designers are concen- 
trating on the shape, size and visibili- 
ty of headlights. First was the trend 
toward hidden headlights. Then came 
the composite lights that curved in 
harmony with the shape of the fend- 
ers and hoods. Today, smaller is what 
the designers want on the front ends. 
You'll see smaller rectangular head- 



LS 



24-vafvf V6 M tiie 9 1 GP and Lumina. 

tights on new General Motors cars like 
Grand Prix and Cutlass Supreme and 
on Ford's future Tempo and Topaz. If 
there is a phase going out of styl 
the hidden headlight. That's because 
they lend little in the way of special 
styling and impart a strong lookalike 
appearance. The happy medium 
seems to be the newer, smaller com- 
posite lights that fit the contour of the 
sheetmetal. M 







we found this to be the most practical 
use for a wireless transmitter. If 
you've already invested in a cam- 
corder, it probably site around doing 
nothing most of the time. You might 
as well give it gainful employment as 
part of your private closed -circuit TV 
system. If your TV has picture-in-pie- 
ture capability, you can monitor the 
camcorder image on the inset screen. 
If not, a simple A/B switcher lets you 
change between the camcorder signal 
and whate ver else you’re watching. 

How good is the picture and sound 
quality from these wireless transmit- 
ters? Are there any compromises for 
their convenience or for the savings 
over the cost ofasecond VCK?To find 
out, we tried out the first model to hit 
the market, Universal Security In- 
strument's Inner View Model V-990O, 

With transmitter and receiver ro- 
tated through a variety of remote lo- 
cations, inside and outside the home, 
the V-8900 relayed sharp color pic- 
tures and dear sound. Any distortion 
was easily cleaned up by adjusting the 
fine-tuning control on the receiver 
module. 

Quality compromises were minor 
and easily overlooked. For one thing, 
sound can be transmitted only mon- 
aurally. For another, when you con- 
nect the transmitter to, say, your 
VCR, you must use the VCR's RCA- 
type video- and audio-output jacks. 
This means you're forced to use an RF 
hookup between the VCR and its con- 
nected TV — from the VCR’s antenna 
output to the TV's antenna input. Di- 
rect A/V connections are a bit cleaner 
than RF. but again, it’s not a major 
annoyance. And you can always re- 
store the direct link when the wireless 
transmitter isn’t being used. 

One small inconvenience of remote 
viewing is that you must sacrifice 
remote control — infrared devices op- 
erate only on line-of-sight. Conse- 
quently, you won't be able to put your 
VCR inLo pause or fast-forward 
through commercials when you’re 
viewing in a room other than where 
(PI eat? #nra to jMjr HOJf 



Home Broadcasting 

• More than five years ago, I report- 
ed on an item called the Quantee 
VideoCaster (“Electronics Monitor,” 
page 16, May ’85). The hockey-puck- 
shaped device was designed to trans- 
mit pictures and sound from a VCR in 
one room to a TV screen in another — 
without wires. 

Shortly thereafter, the Federal 
Communications Commission K.O.’d 
the product and others like it. At the 
time, the FCC did not want anyone to 
operate a minibroadcast station in the 
home. Recently, the commission re- 
verses! its K.O, and okayed low -pow- 
er, wireless audio/ video distribution 
systems for the home by allocat- 
ing radio specLrum in the 902- 
$28 megahertz band. Already, 
four companies have introduced 
products that will let you send a 
signal from a VCR in the living 
mom downstairs to a bedroom 
TV upstairs. 

These wireless products are 
simitar in setup and operation, 



An AC-powered transmitter module 
connects to the video and audio output 
jacks of a VCR (or videodisc player, 
camcorder, satellite TV receiver). On 
the remote TV. a receiver module is 
linked to the set’s RF antenna input. 
The signal passes unimpeded through 
walls, structural steel, concrete and 
other obstacles. 

Transmitting range varies from 
manufacturer to manufacturer. Fox 
says its Remote Video System ($150) 
can operate over a 250-ft, range. 
Recoton’s Room Service ($100) trav- 
els ISO ft. while InnerView ($99), 
from Universal Security Instru- 
ments, goes 100 ft. Gemini claims 120 
ft. for its $100 system — ironically, 
dubbed Videocaster, For homes with 
multiple TVs, each manufacturer of- 
fers separate accessory receivers for 
about half the price of a complete sys- 
tem. Only one transmitter is needed 
at the VCR or other distribution 
source. 

Although ads tout the wireless 
transmitters mostly for 
movie-watching away 
from the VCR or video- 
disc player, they’ll work 
as closed-circuit sur- 
veillance systems w r ith 
camcorders, too. Forex- 
ample, parents can mon- 
itor a sleeping baby by 
attaching a transmitter 
to a camcorder in the 
child’s room 
and a receiver 
to a TV else- 
where in the 
home. In fact. 



Transmuting range 
varies with different 
models, Gemini (above) 
promises 120 ft., while 
Universal claims 1 00 ft. 
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MetLife, of course. From paying claims 
promptly to providing expert advice, we ll always 
be there when you need us. 

GET MET. IT PAVS! 

O Matlife' 



WHO CAN YOV TRUST? 
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The MasterMincf from HIS can control tip id 
four com portents. 



the VCR is located. Unless* that is. 
yrm invest $1^ in the Mister Mind 
KH|ijK j rfrrnTi HTS. 

Master Mind is fine of those remote 
controls chat ean learn and imitate Lite 
com man rl s o f ot h er re m s tt e s— up t n 
four to th id case (TV, VCK, cable-con* 
verier box and cine mure}. But ji gw* 
a step furt her — actually 200 ft.— 
through walls and other obstacles. 
That's because the MasttrMiod uses 
UHF digs Lais to transmit com mum Is 
to equipment in imutherlocatinn. 

A small, sleek tnmspundpr module 
stays in l he room where the VCR and 
other equipment is located. When you 
use the remote to semi a command 
from another location, it is t inns mit 
ted to the module via UHF radio- 



waves. The transponder converts the 
radio signal to infrared and passes the 
command along to the VC " K. 

HTS didn’t develop Ma^torMhd to 
complement wireless audio- video 
transmitters like the V-9900* though 
complement them it rices. Rather p it’s 
Intended to exteml your control over 
IK remote-controlled devices. 

As such, it has some Intriguing ap- 
plications. Lei's say you’ve gut an IK 
remote-ri >n trailed VCR and TV in one 
room, and an older TV that lacks re- 
mote control elsew here in the house. 
MsLsierMmd and a I it Lie con vial cable 
can update i he older set to remote- 
control convenience . 

Just snake the coax t hrough llnor- 
boards or walls to make an RF con- 
nection between the VCR's antenna 
output and the older TV s anletma in- 
put (if you're already using RF be- 
tween the VCR and its connected TV. 
just put an inexpensive splitter in the 
line). Tune the older TV tn Channel 
3 or -I — whichever is unused in your 
area* Now, your older TV' cmnlisplay 
whatever the VCU is playing— from 
tape or TV tuner. And with Master’ 
Mind controlling functions of the re- 
mote VC R. you've got remote control 
over the older TV, Vx*. 

New Tapes And Discs 

When dubbing from one videotape 1 to 
another; keep in mind that it he I [is t>> 
use a good quality tape. Among the 
must recent entries ore two new for- 



mulations from Fuji a ml Sony. 

Fuji is using what the company 
calls ;i unique double-coated manufac- 
turing proceas for its new tape, Une 
layer is designed to enhance mid- and 
high-frequency response su as tu im- 
prove video reproduction. The lower 
layer is designed to enhance the audio 
reproduct ion. 

Sony, meanwhile, is introducing its 
V-l toe of videotape with a barrage of 
fanfare. The V-line uses a high pack- 
ing technology' designed to increase 
I he density of maguetie p:iriidi i s T nn 
l hs- tape. The greater the density of 
the magnetic particles, the better the 
picture quality is likely to be. A high 
density also means there should be 
fewer dropouts, or instances when 
hits lift he picture disappear* 

Al) of us have fiddled with the 
brightness, contrast, color and hue 
controls of our TVs in order to im- 
prove the picture. The problem Ls that 
we have nn frame of reference against 
which to compare our efforts. 

Reference Recordings no w offers 
the only video calibration material 
available to the general public. 4, A 
Video Standard” is available only nn 
laserdisc for JfiO. Thi j disc includes a 
wide variety of audio and video Icons 
useful for setting up everything from 
a aurround-souhrl system to checking 
the color con vergence of a projection 
TV. Write Reference Recordings. 
P.O. Box T722BX, San Francisco, CA 
l MWl. WM 



Editing Your Home Videos Gets Easy 



• With camcorder ownership at the 
point where a TV show relies on the pub- 
lic for homemade videos, and news or- 
ganizations solicit amateur footage. 
Americans seem to bo a slop away from 
doing their own post-production work. 

Perhaps the only thing preventing 
camcorder owners irom mowing 
into the video-editing suite has 
boon ihe relatively high cost ot 
editing gear. Sima, a well-known 
video accessories company, is 
changing all ofihat. 

Sima otters two low-price video 
editors called the Ed-rt 1 and Ed it 
2 for a list price ol $1 30 and S 1 80, 
respectively. The diflerence be- 
tween ihe two is simple: The Ed- it 
2 allows yo u to add audio tracks to 
your footage, while the Ed it 1 
does not. 

For our money, the ability to add 
background music, narration, and 
even to put words into people s mouths 
is what makes a home video fun. enjoy- 
able and. most importantly, viewable 
Narration is added with a Stereo micro- 
phone included as pari of Ihe Ed ’it 2 
package. Inputs are provided so you can 



plug in a tape recorder or CD player to 
add music Volume levels are adjusted 
by using the slide controls, 

The Ed-it 2 is also impressive In thg 
number of video sources you can tap 
There are two sets of audio video inputs 
so that you can mix matenal from a VCR 



and a camcorder, for example, onto a 
second recording VCR. A source select 
button makes switching between ma- 
chines easy, 

White you can always do quick cuts 
between scenes, the Ed it 2 has an 



aulofade function that provides seme di- 
rectorial flexibility. When you press the 
aulofade button, the video fades out to a 
dark screen In 3 seconds Pressing the 
button again brings the picture back in 3 
seconds. This ts a useful feature lor 
making transitions from one locale lo an- 
other orto indicate a sense of time 
passing. Keep in mrrvd that many 
camcorders have many special 
effects and Litters built In so you 
don't necessarily need them on 
Ihe video-editing machine. 

We were also impressed by the 
video enhancement feature. This 
slide control can boost the video 
signal as much as € decibels. In 
our examination of the Ed it 2. we 
used a tape copy of video material 
dubbed from a laserdisc as our 
source By manipulating the en- 
hancement control, we were able 
to restore much of the color and 
brightness that's usually lost In the dub- 
bing process As the manual says, loo 
much enhancement can distort the pic- 
ture altogether, Used Judiciously, 
though, the enhancement feature, like 
the Ed it 2, is a winner — Frank Vizard 




120 



POPULAR MECKAN ICS • NOVEMBER l9 W 







1 1 1 ij 


I 


l ♦ l 


— — 


®Jr *BSCNXH. BUS 1 




1 










i 


t \\ 



...andl State Farm agent 




P 

X'iuii's not a big city by any stretch. Bui 
uv en in a small town lilt# this, things keep 
changing. They put up a new church not far 
from the courthouse Iasi year. Families are 
building houses. Babies are being barn. And 
every lime something changes, someone's 
insurance coverage needs reviewing. That's 
where Jeff (ones, Faoli's State Farm agent 
for the last IB years, comes hi. 

Like Slate Farm agents across the country, 
|eff offers all his policyholders a free State 
Farm Family Insurance Checkup. Thai helps 
them mako sure that no matter what's 
changed, their insurance coverage won't be 
out-of-date. Whether it s auto, home, life 
or health insurance. 

In IB years, about the only thing Lti Peoli that 
hasn't changed is |eff. And that's the way 
folks in Paoli like it. 

Like a good neighbor, 
State Farm is there. 




Slate Farm Eimiranc!? CofifpftVlflfi 
Hot W Utftcau: SiocaningtolL tlluwlB 







OLD HOUSE 
RESTORATION 

BY BOB VILA, Contributing Editor 




The Restoration Bookshelf 



• A good book is like a good friend 
— always there when you need ad- 
vice or guidance. Over the years I've 
been writing this column, I’ve occa- 
sionally recommended a book or two I 
found helpful for one restoration proj- 
ect or another. Thb month. I've gone 
back through my files and pulled out 
those 1 feel warrant another mention. 

Stacked on the desk in front of me, t 
see that most of them deal with one 
facet or another of interior decora- 
tion. I’m talking about things like de- 
ciding how to paint or stencil a room, 
and selecting period floor and wall cov- 
erings, light fixtures and hardware. 
Some of these projects are those 1 
consider the most fun (and the sim- 
plest) for many readers. There are 
also a couple on exterior decoration, 
namely Victorian house painting. 

A brief synopsis of the material 
each book covers should help you de- 
cide which are must additions for your 
restoration bookshelf. 

The restoration blhle 

m begin with the one book [ consider 
the bible of the restoration industry. 
The Old-Houae Journal Catalog 
(Old-House Journal Corp., Brooklyn, 
NY, 1 1217; $15.95). It's compiled and 
edited by the staff of the magazine 
with the same name. No matter what 



ContrihulingEditarBob Vita hunted pubhr 
teUvifion's TAis Old Huimt." fnr JQ years. 



part of the old house you’re restoring, 
it’s an excellent place to begin your 
search for supplies and services. 

The catalog is broken down into 
sections that cover most areas of inte- 
rior and exterior restoration. Al- 
though it’s impossible for me to 
discuss every one. I'll try to give you 
an idea of the broad range of restora- 
tion products and services easily 
located between its covers. 

For example, the chapter on exteri- 
or building materials and products in- 
cludes where to find roofing and 
siding, while the one on decorative in- 
terior materials and supplies locates 
things like ceiling medallions, mold- 
ings and cornice. 

You’ll also find listings for compa- 
nies that sell things like period doors, 
lawn furniture and house plans, along 
with those who restore and sell an- 
tique stoves. The book also includes 
antique architectural sal vage shops 
and architectural design and consult- 
ing firms. 

And, of course, the catalog lists 
places to find supplies for the interior 
restoration projects I mentioned 
above: stencils, wall and floor cover- 
ings, period hardware and light fix- 
tures. You’ll also find manufacturers 
of historical paint colors. Along that 
line, if you're thinking of painting an 
old Victorian, the next two books III 
discuss should be of particular inter- 
est to you. 



A wide variety of boola b available for resto- 
ration enthujiaitj. including the three title, 
published by the Preservation Prets, 
shewn at felt 



Painting the lady' 

Perhaps nothing has a 
larger impact on a Victori- 
an restoration than the col- 
ors you choose to paint it. 
Mure than curbside appeal, the 
painting of a Victorian can make 
or break your proj eel, A n excel! e nt 
book that will help you achieve a suc- 
cessful paint job is Exterior Victorian 
Decoration, How To Paint Your 
Nineteenth -Century American 
House Historically, by Roger W. 
Moss and Gail Caskey Winkler (Hen- 
ry Holt and Co., New York, NY 1987; 
$29.95). 

Thanks to Moss and Winkler's re- 
search, the hitherto daunting job of 
selecting colors for your grand old 
dame is now a very pleasant one. 
They've broken down the process into 
seven steps, beginning with obtaining 
manufacturers’ color cards and end- 
ing with buying one can of each select- 
ed color and applying it to a sample 
area where the body, trim and sash 
colors can all be viewed together. 

The book includes a color chart 
(.part of Step 2) that lists the 34 com- 
mon Victorian colors along with to- 
day's nearest equivalent colons. This 
helps narrow the choices for the Vic- 
torian painter in today’s exhaustive 
paint world. Another helpful chart, 
the Color Affinity Chart, shows what 
trim colors w ere considered appropri- 
ate for each base color. 

In addition to aiding color selection, 
the book details its proper placement. 
This includes the treatment of Vic- 
torian architectural elements, like 
pilasters, cornices, panels and verge- 
boards. How to paint windows, shut- 
ters and doors, along with the proper 
treatment of the often forgotten roof 
and foundation, are also discussed. So 
are the ways to pick out the detailing 
of those glorious Victorian porches. 

For those who desire the brightly 
contrasting painted-lady look, 
Da tighter Of Pain ted Lad ies: A meri - 
ca’s Resplendent Victorians by Eliza- 
beth Pomada and Michael Larson 
(Pleat* jvrH tii pgqr tsj) 
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To» many homeowners art- tolerating a healing system th»i Tails the 
first two tests -dependability and efficiency Also, they pul up with 
furnaces that respond to heating needs with blasts of warm air and 
then long periods in which the air cools off. 

The folks at Bryant have developed a furnace that automati- 
cally adjusts its heat output while operating at maximum efficiency, 
ft's the Plus 90i. No cold drafts. Just constant, even, comfortable 



warmth. Furthermore, unlike any other furnace, the Plus 90i oper- 
ates with less electricity, as well as gas. No other furnace is more 
efficient. Or quiet. 

As test pilot Chuck Yeager puts it, "There’s never an 
uncomfortable moment with this furnace. That's what [ call having 
the right stuff" Ask your local Bryant dealer about it. He has the 
right stuff, loo. 




t-, T390 American Gas Association 



GAS. AMERICA'S BEST ENERGY VALUE. 




OLD HOUSE RESTORATION (Can 'mu at fruit jjrj.jr iJH) 
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(E.P. Dutton, New York, NY 1987; 
$15.95) is a good source of ideas amt 
examples. The more than 170 color 
photos of delightfully painted Victori- 
ans from various parts of the country , 
along with your own inspiration and 
imagination, will he Ip you create your 
own version. 

Once the outside of the house is set, 
it’s time to start thinking about the in- 
terior. Let’s take a luck at some books 
that will help you add period charm lo 
your rooms. 

Period decoration 

There are numerous ways to give 
your rooms the period feel your resto- 
ration is striving for. Of course, how 
you decide to treat your walls, floors 
and ceilings plays a large part in a suc- 
cessful interior restoration. 

If you’re trying to recreate, in an 
old Victorian, the fee! of days Jong 
gone, a good book to help you achieve 
this goal is Vkforwi n Interior Decora - 
tion,A merican Interiors. 1830- 1 900, 
by Gail Caskey WinkJerand Roger W. 
Moss (Henry Holt and Co. , New 
York, NY, 1986: $35). Experts on 
Victorians, they’re the same folks 
who wrote the book on painting I 
mentioned earl ier . 

Based on the ad vice of 13Lh-centu ry 
designers and critics (the same voices 
our homes' original owners probably 
looked to for decorating advice), this 
book is broken down into four chrono- 
logical periods. Each chapter dis- 
cusses the way floors, ceilings, walls, 
woodwork and windows were treat- 
ed, The design information will help 
you understand how your house was 
meant to be decorated and help you 
make wise decisions based on the lev- 
el of authenticity you're striving for. 

A couple of books from the Preser- 
vation Press ( Washington, D C.) take 
two of those design elements a step 
further, namely that of choosing peri- 
od wall and floor coverings. I f you're 
trying Lo select wallcoverings for a 
house built between 1?(MJ and 1910, 
Richard C, Nylauder’s Wallpapers 
For Historic Buildings, (1983, 
$13.%) is must reading for you. A vir 
tual catalog of period papers, this 
booklists more than 350 authentically 
reproduced period papers available 
from today’s manufacturers. 

On the same note, if you're trying to 
decide the proper way to treat your 
old house flour, Floor Coverings For 
Historic Buildings, by Helene Von 
Raaenatiel and Gail Caskey Winkler 
(1988, $14,95) is an excellent guide. 
Spanning the years between 1759 and 
1930, this book covers everything 
from plank and brick floors to lino- 
leum and carpeting. Divided into five 
chronological sections, the text that 



introduces each will give you a good 
understanding of the history at work 
here. This well-researched text is fol- 
lowed by a catalog of reproduction 
items and their manufacturers suit- 
able for today’s restorations. 

If you’re considering stencils as 
art of your wall treatment, Dover 
ublications, Inc. (New York, NY) 
publishes some excellent guides to the 
craft. For those interested in the his- 
tory of the art and its place in the 
American decorative world, Janet 
Waring!*' Early American Stencils 
On Walls And Furniture., (1968: 
$9.95) is interesting background 
reading. Dover also publishes a series 
of cut -and- use stencil books, includ- 
ing those with Victorian and Early 
American motifs. 

Lighting and hardware 

The last two books 1 want to mention 
deal with the finishing touches of your 
interior design work: lighting and 
hardware. Again, the Preservation 
Press publishes a useful guide for se- 
lecting the proper reproduction light- 
ing fixtures. It's called Lighting For 
Historic Buildings , by Roger W. 
Mow 0988; $13.95), 

From candleholders found in the 
1600s on through to the celling Eights 
of this century, this book — like the 
other books I mentioned from the 
same publisher— can be used as a cat- 
alog by the old -house restorer. The 
text will help you decide which fix- 
tures are appropriate for your old 
house, and list where to obtain repro- 
ductions and adaptations of period 
pieces. It’s the best place I know of to 
start your search for period lighting. 

Filially, in reviewing this column, I 
see that the balance of books deal 
with Victorian decoration. So, the last 
volume I 'll mention here i»one you 
early- American house lovers will 
appreciate. For those of you looking 
for appropriate hardware for our 
country’s oldest homes, Albert H, 
Soon'-* Early American Wrought 
Iron: Three Volumes In One (Bonan- 
za Books, 1989: $1 7.99) shows the 
work of the Colonial blacksmith. 
Many of its original designs can be 
recreated by those working this craft 
today (see “Restoration Hardware," 
page 42, June ’90). 

I hope this roundup of restoration 
books comes at a good time for many 
of you contemplating one or another 
of the projects they cover , As anyone 
who's done restoration work know's, 
having the right information at the 
proper time can mean the difference 
betw een an okay job and one that wall 
enhance the period value of your 
home. 1 trust I've helped here with 
the latter. Happy resiling! m 



in every lest, exhibiting moderate 
power, decent handling and economy- 
car gas mileage comparable to the Co- 
rolla and Prizm, 

This is the most dramatic instance 
in which our test results differ from 
Mr. Iacocca’s theory. Our blind teat 
group picked the Isuzu Impulse by It 
to 1, and our branded group preferred 
the Geo Storm by 9 to 3. There can be 
no doubt that the second group of test- 
ers was influenced by Chevrolet’s Geo 
name on the hood. 

Our blind group preferred the lau- 
zu’s styling, calling it "smoother and 
sleeker” than Geo. They also pre- 
ferred the interior and seats, which 
seemed more comfortable to them, 
and the instruments which were con- 
sidered “more understandable" than 
these in Geo’s Storm. They also liked 
the “sharp-looking” metallic blue 
paint on the Impulse. 

Interestingly, the branded testers 
who preferred Geo’s Storm had the 
same complaints about it as the blind 
testers who preferred Isuzu s Im- 
pulse- But they claimed that the Geo 
Storm had “better performance" and 
preferred its ^simple, stripped quali- 
ty*' compared to t he Isuzu's optioned- 
up complexity. 

Both the Impulse and Storm were 
faulted by virtually every tester for 
their finger-pinching exterior door 
handle design. All our women testers 
also found the rear hatchback too 
heavy to lift and dose easily. “It takes 
two hands -not easy when you have 
an armload of groceries." Both test 
groups also agreed that the Impulse 
j and Storm seemed “chintzy, cheaply 
made and lightly built," and the driv- 
ing was ‘ bouncy, tiring and annoying- 
ly noisy,’’ 

Test No. 5 

In addition to their 4-w'heel-drive ver- 
sions, we compared the 3-wheel-drive 
models of the Mitsubishi Eclipse and 
Plymouth Laser, products of Dia- 
j mond Star in Normal, Illinois. Both 
were identically equipped with the 
masterful turbo 2. 0-liter and were 
even painted the same shade of red. 
Our blind testers couldn’t tell the dif- 
ference, splitting their vote 5 to 5 with 
two "no preference.’’ Our branded 
testers, on the other hand, preferred 
I he Plymouth version 8 to 3 with one 
“no preference.” Once again, the 
badge on the hood seems to whisper, 
“Buy American.” 

Our amateur testers found the 2- 
wheel-drive Eclipse and Laser to be a 
handful under hard acceleration be- 
cause of torque sLeer that's eliminated 
in the 4- wheel-drive version. As one 
shaken tester put it, “When the pow- 
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cr is applied, I have the feeling the 
car, not the driver, is in control,” An- 
other man wrote, "Very fast, but feels 
unstable. Makes me nervous.” 

Otherwise, our testers had few crit- 
icisms about these well-made, high- 
performance machines- One of the 
main complaints about the Mitsubishi 
was its "sexy" rear spoiler, not fitted 
to the Plymouth. Most of the testers 
who preferred the Laser to the 
Eclipse mentioned the smoother lines 
without the "Unnecessary wind foil." 

Our women testers loved the image 
of the Eel ipse/ Laser. "Makes nie feel 
like a cross between Barbie and Bar- 
bard la." enthused one. "If I was sin- 
gle," wrote another, "this would be 
the car for me. A sexy car that makes 
me sexy, too. That very image would 
make me buy it!” 

Test No. 6 

Suzuki and General Motors build the 
Sidekick and Geo Tracker in a joint- 
venture factory in Ingersoll, Ontario. 
We were unable to obtain tw r o abso- 
lutely identical vehicles. Our Suzuki 
was a convert i bl e , our Tracker a har d- 
tdp with an automatic transmission 
and, consequently, a higher price Lag, 
We asked our testers to allow for 
these inconsistencies in their ratings. 

Whatever the reason, the Geo was 
chosen by our blind testers ti to 2 with 
four “no preference," while the brand- 
ed testers preferred it 7 to 5. Our 
testers were not particularly im- 
pressed by either trucklet, however, 
mostly because of the choppy ride, 
slow acceleration and “cheesy" con- 
struction throughout. A couple of test- 
ers "hated it," and one poetic type 
called it "an anchovy can on wooden 
wheels," A number of testers called it 
"dangerous,” and as one tester que- 
ried, “Why make this thing at all?" 

The lesson learned 

We learned a lot of things from this 
test. Lee lacocca is wrong. Ameri- 
cana are not sold on Japanese cars. 
Quite the opposite. They want to 
“Buy American," but Japanese manu- 
facturers seem to offer more of the 
type of cars Americans need at a bet- 
ter price. and from more cooperative 
dealers. 

American cur buyers, at leasL the 
24 testers we were privileged to work 
with for four days, are unbelievably 
knowledgeable and sophisticated 
when it comes to cars. We had room 
for only a fraction of their comments 
in this story, but if product planners 
from both Detroit and Japan had 
spent some time with us during our 
testing, they might have gone home 
with red faces and burning ears But 
their cars would probably be built a 
lot better, too. B*l 
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A TENNESSEE BARREIMAN like Richard 
McGee gets more done before coffee than most 
folks do in a day. 

Mr, McGee will rise ahead of the sun. Then, in 
the cool of Tennessee’s morning, roll hundreds of 
newly-filled barrels into aging houses 
set deep in the hills. (Our whiskey will 
sleep out here until it's ready for you). 

What accounts for the rareness you 
find in Jack Daniel’s? Partly, this old 
Tennessee process. And, partly, 
old Tennessee bartelmen like 
Richard McGee. 
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